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Electric Radio is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Bob Grinder (K7AK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SO), 
David Ishmael (WA6VVL) 


Editor’s Comments 


Wes Schum, W9DYV, Radio Pioneer 
Wes Schum is one of the last of the radio 
manufacturing pioneers. Art Collins, Leo 
Meyerson, Lloyd Hammarlund, Bill Halligan, 


etc., have all gone to the great radio shack and left 
us their legacy of the radio equipment produced 
in the USA. 

Wes founded Central Electronics in Chicago, Illinois, in the 1950s. We are not 
going into the AM vs. SSB debate. The plain facts are that Central Electronics 
produced a line of high quality, high performance equipment not equalled elsewhere. 
The 100V and 200V transmitters are without equals when a discussion turns to 
vintage equipment. Both transmitters were designed by Wes and his lead engineer, 


TEI 


Joe Batchelor, and these transmitters were decades ahead of their competitors and 
remain landmark designs to this day. It is quite unfortunate that Zenith suddenly 
and unexpectedly discontinued the Central Electronics product line. 

Wes Schum is celebrating his 90th birthday, and Nick Tusa and Wes’ family have 
organized a Central Electronics conference this June. Please read Nick’s article on 


page 24 of this issue. 
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Cover: Larry Will (W3LW) is a longtime ER contributor, and was the 
author of last month’s classic article on the radio facilities at the historic 


| maritime station, KPH. Larry is standing beside his tube stock, an 
essential ingredient of any vintage station! 


Updating the RME-4300/4350/4350A Receiver 


By Dale Parfitt, W4OP 
PO Box 645 
Glenville, NC 28736 


par@parelectronics.com 


Introduction 

As a young ham (WV2YPY, 1962) 
with very little money, I was always lusting 
after the stations of my older ham friends. 
One such station was on the hillside, in 
the midst of the Taylor grape vineyards, 
above Keuka Lake in upstate NY. My 
parents had a cottage there, and less than 
a half mile away along the lake road was 
another ham my age—Pete (WB2JDP). 
Together we found a third ham that lived 
up the hill full time. He wasn’t much 
older than Pete or I, but had opened a TV 


repair shop and used the money to outfit 


a nice station. | have long since forgotten 
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Figure 1: The author’s RME-4350 is shown above, ready for use. 


his name and call, but I'll never forget his 
receiver—a beautiful RME-4350 (Figure 
1). That expansive dial and oversized 
chrome tuning knob immediately 
grabbed my attention. Pete’s and my 
entry-level Hallicrafters and National 
receivers paled in comparison. 

Fast forward 50 years—I was always 
looking in the RME eBay listings for a 
nice example of the 4350. I looked a lot 
but never bid. Then in the fall of 2011, 
a neighbor (Tom, W@TDH, up the 
mountain from me) bought a 4300 at 
Shelby and dropped it off for me to have 
a look-see. The reduction drive hardly 
turned. The pressure plate had only two 
of its three 4-40 screws remaining. It 
quickly became obvious that the third 
screw was missing because the tapped 


hole was stripped. I drilled the hole out 
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with a #36 drill bit and retapped the hole 
for 6-32. The dial was better but still not 
right. So, there was nothing left to do but 
open up the drive. There were ball 
bearings everywhere. After a thorough 
cleaning and greasing, I reassembled the 
drive only to be convinced I must have 
lost a ball bearing because there were 19 
in the inner race. After a furtive search 
came up empty, I looked in the manual 
and sure enough, the inner race had 19 
balls! Now the tuning was smooth and 
reliable. 

Tom came by and we fired the 4300 
up. The gorgeous sound on AM and CW 
transported me back 50 years to the 
hillsides above Keuka Lake. Both Tom 
and I stood there with our mouths open 
listening to stations. That was it for me. 
That night I began a renewed search for 
an RME 4350. 

My 4350 

Ebay turned up a 4300 that very night, 
but I really wanted the 4350 or A model. 
The 4300’s dial was black with silver/ 
white lettering while the later 4350/A 
had a silver dial with black lettering and 
more importantly, the 4350/A had that 
beautiful oversized main tuning knob. 
Within a week a viable candidate showed 
up. It was missing the fuse socket and the 
meter was hanging out the front, but the 
panel, case and interior were much better 
than what I had seen in the past. Knowing 
the reduction drive can be an issue, I 
asked the seller to comment on its 
smoothness, etc. She really did not have 
a clue what I was asking but did promise 
to protect the meter and pack the receiver 
very well. 

The 4350 arrived safely and | 
immediately went to work with DeoxIt® 
on the tubes and switches. 

The main tuning was pretty well stuck— 
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no big surprise there. Having already 
“gone to school” on Tom’s drive, I opened 
mine up and did the same cleaning and 
regreasing. I could not see anything worn 
and wondered about the comments I 
have read regarding the failure of these 
drives. After reassembly, it was as smooth 
as I could have asked for. The manual 
addresses drive problems by encouraging 
the owner to remove the main tuning 
knob and further tighten the pressure- 
plate screws. Perhaps previous owners 
have over tightened these, thinking if a 
little helps, more must be better? 

The 3-section electrolytic measured 
nominal so I held my breath and plugged 
her in. B+ looked good on the scope and 
a meter, and just like Tom’s 4300, she 
came to life with the same sweet audio 
and lots of system gain. There is enough 
audio to destroy the average speaker, and 
even on 10M there is a very decided 
increase in noise level as one peaks the 
Antenna Trim control. 

As I listened over the next week, I 
became convinced there was backlash 
somewhere in the tuning mechanism, 
even though I could not visually observe 
it. Now, here’s the part that still confuses 
me. Between the output of the gear 
reduction and the shaft of the main 
variable capacitor was a spring-loaded 
shaft coupling. I could that see its purpose 
was to allow for both angular and coaxial 
misalignment of the two shafts. But, the 
spring loading invited backlash if the 
tuning capacitor had any drag on it at all. 
(See figure 2.) I removed the coupling 
and loosened the screws on the tuning 
cap, allowing it to move a bit. | also 
cleaned and lubricated the ends of the 
tuning cap shaft making sure it turned 
easily. I then made a %4-inch shaft 
coupling on my lathe, whose ID holes on 
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Figure 2: This is the spring-loaded shaft coupling device, discussed in the text. 


either end were custom reamed to just fit 
the shafts with zero play. This assured me 
that the shafts were perfectly aligned. 
Now, I was able to tighten the main 
tuning capacitor to the chassis. I removed 
the rigid coupling and replaced it with a 
flexible-shaft coupling similar to what 
one would find on the Ranger and other 
Johnson VFOs. This totally eliminated 
the backlash and it has performed 
perfectly. Maybe someone more versed 
in mechanics can enlighten me as to how 
the original coupling would not lead to 


backlash. 

A Product Detector for the 4350 

Like other receivers of the RME’s 
vintage, the 4300/4350 receivers use a 
BFO for SSB and CW. This requires a 
rather delicate balancing act between the 
audio and RF-gain controls, depending 
on the strength of the received signal. 
Listening to CW or SSB nets requires 
constant attention as the operator deals 
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with strong and weak signals. Because 
the BFO would swamp the AGC, it 
needed to be disabled, which also then 
disables that beautiful amber S meter. I 
was using the RME a lot and became 
more and more disgruntled with the lack 
of AGC in SSB and CW modes. Tom 
expressed the same displeasure. So, I was 


off to design a product detector. 


The first thing I noticed (and had 
initially missed) was that RME had made 
the job a lot easier by providing a 455- 
kHz IP output and an audio input via 
phono sockets on the receiver’s rear apron. 

The mode switch on the front also 
provided a method for switching to the 
product detector, by moving the switch 
to SSB/AGC or SSB/MGC (no AGC, 
but product detector enabled). 

I reviewed everything I could find on 
the subject and initially came up with 


using a Mini-Circuits SBL-1 DBM 
[double balanced mixer] driven bya BFO. 
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1ST MIXER 
455KC 


2X TUNED 
IF + XTAL 
PHASING 


AUDIO OUT 


IF AMP IF AMP 455 KC BFO 


1ST AUDIO 


DETECTOR 


Figure 3: Block Diagram of the RME 4350 


This looked pretty good on the bench as 
I used my synthesized signal generator 
tuned to the 455- kHz range. My thinking 
at the time was that I could use the 
4350’s internal BFO, after lifting it up to 
+7 dBm as the L.O. for the double 
balanced mixer. Nothing could be 
simpler. This concept ended when | 
discovered some of the tricks that RME 


used in this receiver. The BFO occupies 
the triode section of V4, a 6U8. The 
pentode half of V4 is the final 455-kHz 
IF-amplifier stage. There was no separate 
BFO-output connection. RME depended 
upon leakage within the tube, and I would 
guess also at the socket, for BFO injection. 
Thus, it would be impossible for me to 


use the internal BFO in my DBM product 


R36 188K 
RME BFO IN 


TO RME PO 


eee 


ey 


Figure 4: Complete Schematic of the Product Detector for the RME 4350 
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detector. 

It was then that I turned to the 
ubiquitous NE602 IC. I had previously 
used this ina homebrew all-mode receiver 
WILD) “Vereat (hetp:// 
www. parelectronics.com/par-homebrew- 
projects.php, photo #1). Most of the 
circuits seen for the NEGO2 use an L-C or 
a crystal for the oscillator section. I had 
successfully used a 455-kHz ceramic 
resonator in my product detector. The 


results 


ceramic pieces are almost free (Mouser, 
et al) and can be warped a lot more than 
a crystal. My circuit uses a Motorola 
MVAM109 wide-range varicap. With a 
12-VDC supply I can get almost 6 kHz 
of shift. 

The 455-kHz input level from the RME 
was a bit much for the NE602, so I 
included a pot to reduce the level to 
something the NE602 could use. On the 
output side, the detected audio was 
considerably lower than what is available 
when AM mode ts used. To make up for 
this, and to buffer the output of the 
NE602, used a 741 op amp with variable 
gain in the feedback loop. This allowed 
me to perfectly match output levels when 
switching from AM to SSB/CW. 

My supply for the circuitry is a voltage 
doubler, running from the 4350’s 6.3- 
VAC filament supply—nothing special 
there; The! output isa nice; clean, 15 


VDC. The NEGO2 is rated at 8-VDC 


max and my circuit worked best around 
5-5.5 VDC. So, I used a 5.6-volt Zener 
on pin 8 to clamp the NEGO02’s Vcc to 
that voltage. 

Tom came over and we listened 
extensively to CW and SSB stations using 
my prototyped product detector/audio 
amp. I was trying my best to ignore the 
distortion on SSB and a definite thump 
when a station spoke. Tom wasn’t 
satisfied, though. Turning down the input 
attenuator to the NEG02 helped some, 
but the thump was still there. Out came 
the scope and I began looking at the 
AGC line. I set up my signal generator to 
run dots and watched the scope. AGC 
attack was very slow and delay way too 
fast. | am sure it was fine for AM, but not 
for SSB/CW. 

Studying the AGC circuitry was 
maddening. RME was pulling more 
tricks, just as they had with the BFO. V5 
is a three-section 618, and RME was 
using it to the max. It isan AM detector, 
ANL, AGC and first-audio amplifier. By 
probing around I began to see what was 
going on. I added a .47-uF cap in series 
with a 510k resistor to ground on the 
AGC line (figure 5). Voila! Attack was 
much faster and decay was now what I 
would call medium AGC. One can play 
with these values to suit themselves. 
Again, RME made this mod easy. Cutting 
the ground wire on the MAGC (S4-C) 


Q.47uF (i 


Tra ay 
R34 R33 
RME AGC < sd TO. - RB1“R3B@ JUNCTION 
sac iM C65 iM 
7 ? ? MAGC [our 
518 


Figure 5: RME 4350 AGC Modifications 
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Figure 5: View of the Completed Product Detector 


position line and substituting my series 
R-C to ground (previously the product 
detector with no, or manual, AGC) now 
yielded medium AGC. 

The original SSB/AGC position can 
be left as-is. It is OK on CW where a fast 
AGC can be useful. There is still some 
thumping on strong signals whether SSB 
or CW. However, this position can also 
be improved. RME originally switched 
C66 (.1pF) between the AGC line and 
ground in only the SSB/AGC and SSB/ 
MGC positions via S4D. 

By eliminating C66, even fast AGC 
(SSB/AGC) is now excellent. The wiring 
change could not be easier—simply 
unsolder the shielded wire from S4D 
that goes back to the AGC circuitry. 
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Tom came back over and 
pronounced the modification 
a SUCCESS. 

I laid out the final circuit 
(figure 4) with Express PCB 
(http://www.expresspcb.com) 
software using their economy 
board feature. This is about 
POUL foosthtce Li e528” 
boards. I was able to fit 2 
circuits on each board yielding 
6 product detectors. Two days 
later, the boards were here and 
I had them sheared and one 
was stuffed (figure 5). To my 
delight it played right off after 
setting the input and output 
pots. 

In keeping with my mantra 
of not drilling extra holes, I 
mounted the board on a 1/8” 
thick aluminum L bracket and 
tapped a pair of 6-32 holes in 
the bracket. This allowed it to 
mount onto the main shield 
on the bottom of the chassis 
right adjacent to my voltage doubler and 
the RME 455-kHz IF and audio input 
points (figure 6). 

The 4300/4350 uses 2 controls for 
their BFO (no longer needed), a variable 
cap for the BFO pitch, and a 100-k pot 
for the injection level. I would have liked 
to have appropriated the BFO Pitch hole 
for my NE602 BFO Pitch, but this meant 
removing the front panel and some major 
rework. In the end I opted to use the 
BFO injection pot. The mod was simple. 
The existing 47-k resistor to ground had 
a short placed across it and the two orange 
wires to the remaining pot lugs were cut 
and labeled. The wiper went to the BFO 
pin on my circuit board while the top end 
lug went through a series 56-k resistor 
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Figure 6: The Completed and Installed Product Detector 


(to limit the high-end voltage the varicap 
would see) to my voltage doubler. 
Now, the RME is my go-to BA receiver. 


Rl 
R2 
R3 
R4 


RS 
R6 


Cl 

CZ, C5, C6, C7, C9 
C3, C4 

C8 


Di 
D2 


Ul 
U2 


VRI 
VR2 


XI 


2.7K 
100K 
470 
4.7K 
47K 
47K 


NOT USED- C1 PADS USED FOR D2 
0.22UF 

470pF DISC 

10Uf ELECTROLYTIC 


MOTOROLA MVAM109 
5.6V ZENER 


NE602 OR NE612 PRODUCT DETECTOR 
741 OPERATIONAL AMPLIFIER 


1K POT 
50K POT 


456 kHz CERAMIC RESONATOR MOUSER 
#CSBLA456KE2ZF11B0 


Table 1: Product Detector Parts List 
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The only other modification I made was 
one that RME sold—that was, to add a 
100-kHz crystal calibrator, thus making 


the 4350 into a 4350A. 
I already had a lot of 
solid state components 
on the product detector 
board so I didn’t feel 
too badly about adding 
a solid state calibrator. I 
found one eBay for $10, 
or so. I4tocated 
ball-end 
toggle switch for the On- 
Off function. Even after 
tracking the VFO on all 
the bands, it is still very 
handy to turn on the 
calibrator, set the dial to 
a 100-kHz mark, and 


zero beat the calibrator 


matching 
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with the front panel (figure 1) “CAL” 
knob. 

I ‘hope “Others “will share*'theit 
experiences with this overlooked receiver 
and perhaps benefit from the work I did 
on mine. I have several PCBs left over if 
anyone is interested. But please be aware, 
this is not a production item and may 
require further tweaking to make the 
product detector and AGC mod to suit 
your requirements. 

Notes on Parts Availability 

The resonator, although specified as a 
surface-mount part, has 1/4" leads that 
are easily solderable. 


Although the NEG02 and NEG614 are 


«NEW! 


HAS DUAL - 


A Ham’s Best Friend is His 
RME 4350 RECEIVER 


with 
DUAL CONVERSION 


oly $22.20 


AMATEUR NET [ia 
: | ~_- deetectorto the last IF 
stage, V4, it is not 
surprising that some 


All the features you want and need are 
here in the RME 4350 dual conversion 


yet it’s yours for just $229 Amateur Net! 


Important RME 4350 Characteristics 


e Dual Conversion, The images on all amateur bands are down 54 db. 
or more. Crystal controlled, this is a highly desirable feature in areas of 
strong local signals. Ist IF--2195KC and 2nd IF—455KC, 


not available as new distributor parts, 
there are a lot of them on the Internet, 
such as Dan’s Small Parts or eBay. The 
NE602 is still available as an SAGO2 from 
Mouser in the 8-pin DIP. Also, the 
NTE7164 from Mouser is a substitute. 

The Motorola MVAM109 varactor 
diode is not available new, except 
occasionally on eBay. The NTE183 from 
Mouser is a close substitute. 

Epilogue 

After using the product detector for 
several weeks, I began to notice a low 
level heterodyne when listening to weak 
AM signals. At first, I thought that there 
was a weaker AM signal underneath the 
station I was listening 
faa This 
crashed when I 
turned the product 


theory 


| detectors BFO knob 
Peels scteysf) | (the old injection 
J | : level knob) and heard 


the tone change. 
Given the proximity 
the product 


receiver. Designed by radio amateurs, 4 5 5 i kH Zz leakage 
laboratory-engineered for maximum would OGCCUT 
performance, it is equal to the best, The easiest 


solution is to simply 
turn the BFO knob 


so as to move its 


frequency beyond the 
receive passband, or 
to zero beat. Another 


eTwo-Speed Tuning for easy, smooth operation. You tune your 
receiver to any particular part of the band, then micro-scan the area, 
or the whole dial range by means of a velvet-smooth 75 to 1 differential 
planetary reduction mechanism which is an integral part of the heavy 
tuning knob. No other receiver, at any price, has this feature! 


«High Selectivity and Rejectivity. Selectivity favors the reception of a 
desired signal; rejectivity denies reception to unwanted signals and noise. 
You tune precisely the signal you want—even at high frequencies. 
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solution might be to 
use a small relay to 
disable Vcc to the 
product detector 
when AM is selected. 


ER 


March 2012 9 


ad 


: 


A Simple, Two-Terminal Resonance Checker 


By JohniPobiurse,, PE. KU6X 
2512 Euclid Crescent East 
Upland, CA 91784 


ku6x.ham@gmail.com 


Introduction 

Last year I was helping my friend Bob 
Grinder (K7AK) troubleshoot a SX-28 
that was totally dead on two bands. I 
brought this simple resonant checker 
(Figure 1) with me. We hooked it up to 
his scope and RF generator (figure 4), 
and within a few minutes we pinpointed 
the problem to the mixer grid bandswitch. 
We did this from the top of the chassis 
(connecting to the tuning capacitor 
stators) with the power off. 

I have used this in many other instances 
where a grid-dip oscillator (GDO) was 
useless. 

For example, I’ve used this (with a 
scope and generator) to: 
¢ Determine the Resonant Frequency of 
Shielded Tuned Circuits 
¢ Perform a Cold Alignment of Receivers 


and Transmitters (IF, RF and Oscillator 


Stages" 

¢ Troubleshoot Grossly Misaligned RF/ 
IF Stages on Inoperative SX-117 and 
HT-44 Units 

¢ Check Crystal Parallel, Series, Overtone 
and Spurious Resonances? 
¢ Check Transducer 
Mechanical Filter 

¢ Check Parallel and Unwanted Series 
Self-resonances of RF Chokes? 

¢ Determine the Frequency and Relative 
Q of IF Transformers—I’ve found open 
and high ESR capacitors* and open Litz 
wire strands, which drastically lowered 
the Q. 

¢ Determine the Taps on Pi-Net Tank 
Circuits 

© Find Bad Circuit 
Components (Shorted Turns, Wrong 
Cores) 

¢ Determine Fr and the L&C Values of 
Antenna Traps? 

¢ Check the Operation and Alignment of 
a Q-multiplier Without a Receiver 

¢ Check Parasitic Suppressors for Resistor 


Value Changes® 


of a 


Cails 


Resonant 


Figure-1: This version of the resonance checker has short coax leads. 
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Generator 


Scope cable Generator cable Test Leads Circuit to Check 


Figure 2: LT Spice Schematic, Including Scope and Generator Equivalent Circuits 


How the Resonance Checker Works 
This checker uses the textbook method 
of measuring parallel resonant circuits by 
feeding a current source (high impedance 
in series with a generator) into the circuit 
and measuring the voltage across it. 
Figure 2 is an LT Spice schematic’. 
The idea here is that modern scopes have 
a low-capacitance input and havea typical 
sensitivity of 2 to 5 mV/div. An RF 
generator with an output of | volt, or so, 
allows a low value for C1 to minimize the 
capacitance loading on the LC under test 
(LC-UT). At frequencies somewhat 
below the %-wavelength resonance of 
coax line, the open-circuit scope signal is 
about equal to Cl/(Coax + scope 
capacitance).® 
Building the Resonance Checker 
Pve made several versions of this circuit. 
The “quick and dirty’(QD) version 
can be made in a few minutes with: 
¢ Two pieces of coax with connectors, 
75-ohm is preferred for the scope lead. I 
cut an RG-59 video jumper in half. 
eA 10-k, %2-watt resistor, see the text 
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about this. 
¢ Two Alligator Clip Leads, Cut in Half 
¢ Short Piece of #26 to #30 Magnet Wire 
¢ Shrink Sleeving 

The construction details of the QD 


version are shown in figures 3a to 3). 


Figure 3a: These are stripped coax cables 
used for leads. These short leads can be 
used with extensions, or longer leads 
can be used. Lower coax is 75 ohm. 


Figure 3b: Prepare the Coax Leads 
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Figure 3g: Make the gimmick capacitor, 
Cl, with about 5 turns of (insulated) 
#30 magnet wire. Note the stranded 
coax lead is tinned. 
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Figure 3h: Tack Solder the Ground 
Lead to the Shields 


Figure 3j: Attach the “hot” lead to R1 
and then slide small shrink tubing over 
the joint. 


Shielding between the generator and 
scope is very important to get a good 
minimum response with the test leads 
shorted. Also, the high-impedance side 
of the scope coax must be well shielded to 
minimize AC-hum pickup. The method 
of using a gimmick capacitor for Cl 
provides shielding for the scope lead. 

The circuit loading capacitance across 
the test leads should be as small as possible 
to minimize detuning. This capacitance 
is about 5 pF with this configuration. 
The upper usable frequency is largely 
determined by the %2-wave resonance of 
the coax. The upper limit is about 85 
MHz with 2.5 feet of RG-59 (75 ohm) 
and about 2 feet with RG-58. Shorter 
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Figure 4: Here is a typical test setup for the resonance 
indicator, connected to the equipment. 


lengths will raise this useful limit.® 

The generator cable (RG-58) can 
usually be of any length.’ 

The resistance of RI is somewhat 
arbitrary. I’ve found that 10k works well 
for the majority of HF measurements, 
including measuring series resonances. 
It’s useful to increase R1 to 100-k-plus 
for high-impedance, parallel-circuit 
measurements, such as testing IF 
transformers. If you wish to make accurate 
Q measurements using the -3 dB delta 
frequency method", you can substitute a 
Smal capacitor (e.g..2.2 pF) for Rl. 
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Testing the Resonance 
Checker 

Set the scope to its most 
sensitive range. With the 
generator off, the hum level 
should be very low (< 0.1 
mV.) 

With the generator on, 
(5 MHz), the displayed 
signal will typically be 5 to 
20 mv. Short the two clips 
together. The signal should 
drop to less than 0.2 mv. 

Sweep the frequency with 
the clips open to check the 
response. It should be 
reasonably flat up to 80 
MHz with a 2.5 foot RG- 
59 scope cable. The open 


circuit response will also 


rise at low frequencies. 
Using the Resonance 
Checker 
The checker is now ready 
tose? Plere's! a’ ty pieal 
setup with an HP 8601A 


generator. 


Figures 5 to 8 show some 


typical applications, taken 
with the HP 8601A in the 


sweep mode. 


Figure 5: A Parallel LC Circuit, (4.8 
uH, 62pf), 16 MHz Sweep 
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Figure 6: Same as figure 5, but with 2.7 
pF in series, note the dip at Fr, similar 
to a GDO’s response. '* 


tH Heer petef ere Hid 
if i ' 


500m >50my 


Figure 8b: Same as 8a, but with 
R1=100k 


>500mv >SOmy 


Figure 7: Response of a National R175 
plate choke, 50-MHz span, note the 
numerous series resonances at 17, 24, 
etc.  NLFiz.., The 
frequencies are extremely sensitive to 
any conductor near the “middle” of the 


choke. 


series-resonant 


Figures 8a to 8c show the effect of R1 
on the Q measurement of an IF 
transformer: 


Figure 8a: Response shown of 455- 
kHz IF Transformer, with R1=10k, 
300-kHz sweep. 
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Figure 8c: Same as 8b, but with R1 
changed to a 2.2-pF capacitor. 


About RF generators 

My preferred RF generator is an HP 
8601A generator, shown in figure 4. 
This unit covers 100 kHz to 11 MHzand 
1 to 110 MHz in two ranges. This makes 
it very useful for scanning for unknown 
resonances. Its maximum output is about 
2 volts RMS before harmonic distortion 
becomes too high Also, since this is a 
sweeper, it can be use for swept 
measurements—although this isn’t really 
necessary for the majority of applications, 

A conventional RF signal generator 
works fine. I’ve used my HP 8640B, a 
Tektronix Type 191, a cheap B&K signal 
generator, as well as MFJ 269B and 207 
antenna analyzers:. For -)F eeange 
measurements you can use an audio 
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Figure 9B: This is a close-up view of the box in figure 9a. 


oscillator or a function generator. Some 
function generators can sweep. 

The Type 2 Resonance Checker 

If you want to spend a bit more time 
you can build this checker into a small 
box. The downside to this configuration 
is that it has more loading capacitance, 
8+ pF vs. about 5 pF. It’s also a bit 
bulkier than the QD version. 
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Figure 9a: The type 2 resonance checker is built into a small box. 


I used double-sided 
PUR inraterral: “to 
fabricate my box. It 
took me about 2 hours 
to build this version. 
Most of the 
construction details are 
obvious from the 
pictures. 

I used a small switch 
to select 2.2k, 10k, 
100k or 2.2pF for 
“RI.” There is a bit of 
capacitance leakage 
across the _ switch 
contacts but it’s of no 
concern. Note the 
shield between the 
generator and scope sides. This should 
extend about half way across C1. Also, if 
you keep the Cl lead from the scope jack 
close to the bottom of the box, there 
won't be any hum problem even without 
a lid on the box. If you wish, gimmick 
capacitors can be used to replace the 2.2- 


pf units I used. Note that I added a 100k 


resistor across the scope connector to 
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If you “de ane 
homebrewing, 
troubleshooting or 
alignment of ham gear 
you'll find this to be a 
really handy gadget. 


Footnotes: 

1. After performing 
a power-off alignment 
in receiver RF stages, a 
small peaking of the 
trimmer capacitors 
(not the coils) may be 


necessary for best gain 


Figure 10: Test Hookup for a National R175 Plate Choke or oscillator accuracy. 


reduce the low-frequency (hum) 
response. This helps on the R1=100k 
and 2.2-pf switch positions with open 
leads, or if you’re measuring circuits with 
a small series capacitance. 


Figure 11: Test Hookup on a Heath SB-1000 Power Amplifier Plate Choke 
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2. The HP- 8601A 
is, excclleneniae 
applications. It does have higher phase 
noise than other generators and this will 
limit its use for sweeping high -Q crystal 


generator most 
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resonances. It works fine for non-swept 
crystal measurements. I use an external 
frequency counter with this generator. 
[Editor’s Note: See ER #220 for a low- 
noise modification for the HP-8601A.] 

3. See W8JI’s web page for more info 
on RF chokes, http://w8ji.com/. 

4, This seems to be a fairly common 
problem with later Hammarlund 
receivers. | was working on a HQ-100 
that had intermittent low gain. I turned 
the power off and checked each IF coil’s 
relative Q. I isolated it to one side of the 
2nd-IF can, the amplitude at resonance 
(455 kHz) would jump as I wiggled the 
terminal. I ended up disconnecting the 
cap buried in the plastic with a Dremel 
tool and used an external 100-pf mica 
capacitor. 

oe ine actual values:of L. and:C. in 
parallel circuits can be found by first 
measuring its resonant frequency (f1). 
Shunt the parallel LC with a fairly large 
known capacitance (Ck) and find the 
new resonance (f2). Use these values in 
these two equations to find the actual L 
and (. 

C = Ck/ ((f1/£2)42-1) and, of course, 
L= 1/(C * (2 pi f1)42) 

Note that C includes the capacitance 
of the probe, about 5pF. 

6. Add a small capacitor (e.g. 30 pF) 
across the suppressor. This will allow 
you to see a peak in the response 
somewhere near 50 MHz. Check the 
relative Q (peak amplitude) versus a 
suppressor. A bad 
suppressor will havea higher Q compared 


known-good 


to one with a good shunt resistor. 

7. LT spice is a free simulation program 
with easy-to-use schematic capture. It’s 
free from Linear 
www.linear.com. 


Technology. 


8. For RF frequencies where the cable 
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plus the scope’s input capacitive reactance 
is small ‘relative to the scope’s DC 
resistance, an attenuator probe can be 
simplified down to a simple capacitive 
voltage divider. The attenuation is close 
to Clie) Co where Ct = ‘scope input 
capacitance plus cable capacitance (Cc). 
The cable length must be fairly short to 
keep Cc reasonably low and to avoid 
cable resonance effects. 

9. There are several ways to get around 
the short scope cable limitation. The 
easiest way is to use the cable from a 1x or 
10x scope probe. The capacitance/ft. is 
roughly half that of regular coax and 
they re resistive loaded to nearly eliminate 
resonance effects. I used the lead from a 
6-foot Tektronix P6105. I unplugged 
the coax from the 10x probe and 
connected the end to a BNC connector. 
The response with this is nearly flat to 
greater than 110 MHz. You must use this 
with the short cable QD version or the 
Type-2 version. 

Another method would be to use a 
FET probe with a short cable. A third 
method would be to builda high-Z input 
active-device impedance convertor into 
the box. 

10. Most lab generators have a 50-ohm 
resistive output Z so there’s no need to 
terminate the line (and lose 6 dB) to 
avoid resonance effects. 

11. Q = fr/(fh-fl), where fr is the center 
frequency, fh and fl are the -3 dB (0.707) 
upper and lower frequencies . 

12. Inahigh-Q circuit it’s often possible 
to use lead to lead capacitance coupling 
to get a resonance indication without 
actually connecting the hot lead. This 
will nearly eliminate capacitive loading 
on the circuit. 


ER 
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The National NC-270 Power Transformer 
The Devil’s in the Details! 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 

Tustin, CA 92780 
714-573-0901 


daveishmael@cox.net 


In September 2007, after along search, 
I bought a very nice National NC-270 
ham-band-only “cosmic blue” receiver 
via eBay. After cleaning it up, and after 
several hours on the bench aligning its 
ferrite filter, I noticed that its power 
transformer ( P/N 50087) was too hot to 
touch! The power transformer was 
stamped “50087” and “352030.” The 
“352” indicated that it was manufactured 
by Essex (transformer division). The 
previous owner had already replaced the 
FP-type twist-lock filter capacitor, so I 
knew that wasn’t the problem. So, after 
measuring all the B+ currents, I took 
steps to significantly reduce those currents 
by replacing the original 6CW5 audio 
output tube with a 6V6GT (Gerry 
LeMay, W1ID, took a more sensible 
approach and substituted a 6BQ5 - see 
ER #242, July 2009). I also solid-stated 
the 5Y3GT. tectifier. \Reducing the 
secondary power by 30% significantly 
decreased the power transformer’s 
temperature-rise and at this point, | 
considered the “problem” resolved. 

However, the NC-270’s ferrite-filter 
turned out to be a real “head-scratcher,” 
so much so that I bought additional NC- 
270s, two of which were junkers. While 
I tried to come to terms with the ferrite- 
filter’s performance and alignment issues, 
I also revisited the power transformer’s 
temperature rise. I routinely test a 
transformer’s excitation current, E-C, the 
primary current v.s. line-voltage with all 
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secondary leads open, over the range of 
90-125 VAC. The resulting E-C profile 
can tell you a lot about the transformer’s 
design, and it’s useful to compare it with 
similar transformers. I removed the power 
transformer from the first junker and 
bench-tested it. It was also stamped 50087 
and 352030. The primary’s E-C was the 
highest I had ever measured, 463 mA at 
125-VAC line. After an hour or so on the 
bench, at 120 VAC with the secondaries 
open, the transformer’s core was very 
warm to the touch. Throw in some NC- 
270 design idiosyncrasies, and that 
transformer “glows in the dark” after 
several hours of operation. In comparison, 
the much larger power transformer in an 
EF Johnson Ranger runs just 280 mA at 
125-VAC line. At this point, I figured it 
was a simple design issue - insufficient 
primary turns (insufficient turns/volt). 
The relatively high excitation current 
and relatively high B+ currents certainly 
helped explain its temperature-rise and 
the fact that it was too hot to touch after 
several hours of operation on the bench. 

Eventually, | removed the power 
transformer from the second junker. It 
was also stamped 50087 and 352030 (In 
fact, in the dozens of NC-270 photos I 
have where the power transformer can be 
identified, . they... are alive goes 
transformers). It had an open HV winding 
which turned out to be a broken 
termination at the end of the winding. I 
measured its E-C, and it was nearly 
identical to the first. I thought it was 
going to be too “ugly” to repair, so I 
reverse-engineered it by removing the 
first 5 VAC winding and exposing the 
6.3 VAC winding underneath. Using the 
5 VAC winding as a benchmark, the 
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Figure 1: This is the power transformer from the second junker. The 5-VAC 


winding has been peeled back exposing the complete 6.3-VAC winding. The 
calculated 3.2 turns/volt is pretty much spot-on design-wise, a textbook design, 


and discounts a design problem. 


calculated 3.2 turns/volt was almost 
“spot-on design-wise, so I quickly 
discounted a design problem. At this 
point, I was thinking that the core 
material itself - the laminations - were 
the culprit. 

Assuming that Essex had used higher- 
loss laminations for the NC-270 power 
transformer, how do I “prove” it? Once 
agate Gary (WZ1M), at Radio 
Boatanchor Parts, came to the “rescue” 
stocking a used NC-190 power 
transformer. The NC-190 is a general- 
coverage version of the NC-270. Their 
tube compliments are near identical as is 
their B+ currents. There were two power 
transformers used in the NC-190 - the 
same P/N 50087 that was used in the 
NC-270, and P/N 50881 that used a 
split 6.3/12.6 VAC filament winding so 
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that both 6.3 VAC and 12.6 VAC tubes 
could be used. Gary’s NC-190 power 
transformer is stamped 50881 and 
606309. The “606” indicates that it was 
manufactured by | Woodward- 
Schumacher. Surprise! Its measured E-C 
was near-identical to the 50087. The fact 
that they were so close implies (to me) 
that National supplied the construction 
data to both Essex and Woodward- 
Schumacher - they weren’t independent 
designs - and it was a good bet that 
National specified the laminations. 
Well, at this point, I only had one 
avenue left, removing the laminations 
from the second junker’s transformer and 
restack it with lower-loss laminations. I 
removed the laminations with the 
exception of two sets of EJ laminations to 
seavcbias ja.ishelf> ceosirestack,ithe 
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Figure 2: The NC-270’s transformer, with only two 
sets of original laminations, is ready for restacking. 


transformer. 

In the beginning, I thought I could get 
a handle on the 270’s E-C problem by 
removing the laminations from 
transformers that used the same 
laminations - similar to Magnetic Metals 
100 EI 2-1/2” x 3” laminations with a 1” 
center-width - and restack the 270’s 
transformer. While from a learning 
perspective this wasn’t exactly a waste of 
time, I didn’t come close in resolving the 
E-C “problem.” 

hey first “atten pt “was froma 
transformer manufactured in Taiwan by 
CMEC and supplied by Ray at ER. Its 
laminations were a shiny tin color. | 
discussed those laminations with Brayton 
Holt, KR6OFH, the Magnetic Design 
Engineer at Inductors Inc., in Irvine, 
GAS ‘and vhé saidethat the “shiny” 
appearance suggested a high nickel 
lamination and that they weren’t very 
good for power transformer laminations. 
These laminations were 0.019” thick and 
I was only able to salvage 66 sets of 
laminations, for a calculated 1.254-inch 
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stack, shorter (haa tie 
calculated 1.410” stack of the 
original, and there was room 
for more laminations. I slowly 
tightened up the four 
mounting screws, avoiding 
any overlapping laminations, 
and squared up the stack using 
a small flat-faced hammer 
against the table top using a 
series of soft) taps: wi ie 
resultant lamination stack was 
extremely” + tigi, |. 
measured E-C atsl2>9 Va 
was 630 mA! 

The second attempt was an 
transformer supplied by Ron, 
W6OM, a very nicely built 
combo plate/filament 
transformer by Northlake with 
a measured E-C of 76 mA at 
125. VAC. Surely cis 
transformer used low-loss laminations? 
The removed laminations had a center- 
leg thickness of only 0.95.” In addition, 
because of varnish buildup on the 0.018” 
laminations, I was only able to restack 72 
sets, for a calculated 1.296” stack and 
cross-sectional-area of 1.231 square 


inches (87.3% of the original). The 


Figure 3: The Power Transformer from 
Tatwan 
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measured E-C at 105 VAC (I couldn’t 
get close to 125 VAC) was 436 mA! In 
reviewing the original Northlake design, 
there were 120 sets of 0.018” laminations 
for a calculated stack of 2.160” with 2.89 
turns/volt. 

Because of the varnish buildup, it was 
becoming obvious that I couldn’t stack 
enough used laminations into the 270’s 
transformer to duplicate its core’s original 
stack-height and cross-sectional area. 

Restacking with used laminations was 
a real crap-shoot. Not only were the 
lamination’s characteristics unknown, 
you needed to tear apart a “perfectly 
good transformer’ to get them! 

What I really needed to do was to 
restack that transformer with a known 
low-loss lamination. In discussing the 
situation with Brayton, we decided on a 
low-loss lamination from Thomas and 
Skinner, Inc., their EI-1H M-6 .014” 
lamination, their lowest-loss lamination. 
Iordered 3 pounds from Mercury 
Magnetics in Chatsworth, CA, more than 
enough to restack the transformer. After 
restacking the transformer with 104 sets 
for a calculated 1.456” stack height, it 
was time for the acid-test. Unfortunately, 
the E-C profile measured 482 mA at 125 
VAC - pretty darn close to the original’s 
463 mA at 125 VAC! 

Remember Ockham’s razor? It is 
sometimes inaccurately stated that the 
simplest theory is the one most likely to 
apply, but it’s close enough for me. So, 
based on the experiments above, my 
conclusion is that the NC-270’s power 
transformer’s higher excitation current 
was the result of using relatively low-loss 
laminations in conjunction with 
insufficient turns/volt in the windings. 
Even though the first-blush 3.2 turns/ 
volt (actually 2.8-2.9 when reviewing 
the open-circuit secondary voltages) 
looked like it was “spot-on,” it was too 
low for the specified laminations and 
resultant core stack. This design resulted 
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in a power transformer with a relatively 
small “footprint” to accommodate the 
NC-270’s (only) 8-1/2” deep chassis. 

There is a way to help validate this 
theory - restack that transformer with a 
known higher-loss lamination. I borrowed 
some higher-loss Thomas and Skinner 
EJ-1HX M-19 .0185” laminations from 
Brayton. After restacking the transformer 
with 74 sets, for a calculated 1.369” stack 
height, the E-C profile measured 725 
mAvatl2Z55VAG. 

This test helps validate the theory that 
the original NC-270 transformer was 
built with relatively low-loss laminations. 
That means that you can’t restack an 
NC-270 power transformer to lower its 
E-C profile. What you see is what you 
get. 

It’s not unusual to find these types of 
problems. A good magnetics designer 
always pushes the envelope in terms of 
core selection, laminations and stack- 
height, turns-ratio, and copper selection. 
When you're building 10,000 (or more) 
of these, the cost savings can be enormous 
by “pushing the envelope.” But 
remember, these are commercial products 
- not MIL-SPEC - so expect to see a lot of 
variability in magnetic’s design. So, even 
though the used _ lamination’s 
characteristics were unknown, it was a 
safe bet that they also used higher-loss 
laminations in their construction to keep 
the costs down. 

Finally, I'd like to point out that the 
NC-270’s power transformer’s design 
isn’t “defective” by definition. NC-270 
owners shouldn't “lose any sleep” because 
their power transformers are running 
hotter than normal. I suspect that in 
spite of the transformer’s relatively high 
temperature rise and measured excitation 
curtent; that, it’ doesnt» exceed: the 
transformer’s insulation system, and the 
long-term survivability of these radios 
seems to confirm that. A common 
electrical tape, Permacel, has paper tapes 
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specified for 105C insulation class—the 
lowest they spec-so the 270’s 
transformers higher operating 
temperatures doesn’t push its insulation 
system. Having said that, I like to be able 
to lay my hands on a transformer after a 
couple hours of operation. It was that 
desire, and my curiosity, that led me on 
this grand experiment. 

The NC-270’s design, both power 
transformer and receiver, demonstrates 
that even after you’ve replaced the filter 
caps, etc., you still might end up with a 
power transformer that runs 
“abnormally” warm - especially at the 
higher line voltages we are experiencing 
these days. What can an NC-270 owner 
(or an owner of any piece of vintage gear 
whose power transformer runs hot) do to 
reduce the transformer’s temperature- 
rise? 

Verify that the electrolytic filter caps 
aren t Wieakyo Under «hesbestiof 
circumstances they will deteriorate w/ 
age. Many don’t, but if you’re not sure, 
replace the filter caps. A shorted filter cap 
will destroy a power transformer in very 
short order. 

Measure your primary line voltage. 
Most of the vintage gear is designed fora 
nominal 115 VAC. Today, your line- 
voltage is probably higher, say 122 VAC, 
or even higher. The use of a buck- 
transformer (a 12.6 VAC C.T. @ 1A 
filament transformer for the NC-270) in 
the primary will lower the primary voltage 
to a desirable range of 110-115 VAC. 

Solid-state (SS) the rectifier tube. Lots 
of caveats here. Don’t just throw some 
1N4007 s in a tube base. Select a series 
resistor that mimics the tube rectifier’s 
voltage drop. Measure the voltage on the 
filter cap. There should be no difference 
when the SS version is installed—it should 
be “transparent” to the operation of the 
radio. A solid-state 5Y3GT rectifier will 
removea 10-watt load from the secondary 
of the power transformer. 

If you decide to SS the rectifier tube, 
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there is one other issue that needs to be 
discussed-the unloaded B+ during the 
ten seconds or so that it takes the tubes to 
start warming up and drawing current. 
This voltage “spike” during power-on 
could easily exceed the VDC ratings of 
the filter caps. This needs to be verified 
on a case-by-case basis and may 
necessitate replacing the filter caps with 
higher voltage units. 

In closing, an indispensable text in 
transformer design is the long-out-of- 
print Practical Transformer Design 
Handbook by Eric Lowdon, Copyright 
1980, a Howard W. Sams & Co., Inc. 
Publication. After this 240-page, soft- 
bound book walks you through the design 
process, it offers several shortcut formulas 
that you can quickly evaluate the design 
of any given transformer using EI 
laminations. Of the three transformer 
design handbooks in my library, 
Lowdon’s is the most used. I would highly 
recommend adding it to your library if 
you can find a copy. 
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To Central Electronics Collectors and Amateur 
SSB Enthusiasts 


Wes Schum, founder of Central Electronics and co-creator of the magnificent 100V 
and 200V transmitters, turned 90 years this past December 7". To celebrate a 
wonderful man’s lifetime of achievements there will be a Central Electronics conference 
and tailgate meet, to be held on June 16", 2012. The event is being organized by John 
and Diane (Schum) Vogt and Nick Tusa at Storybrook Farm (Jonesboro, TN). 

Storybrook Farm is Diane’s B&B that is located on Wes Schum’s 24 acre QTH (see 
www.storybrookfarmtn.com). There are 20 manicured acres available for tailgating 
and a wide range of presentations can be accommodated on-site. Wes and his XYL, 
Marge, will be on hand to share memories and are hoping to see many CE enthusiasts 


on hand to share stories and restoration sagas. 

For those interested in participating in equipment restoration, historical aspects of 
early amateur SSB or equipment modification discussions, please contact K5EF at 
nick.tusa@ce-multiphase.com. More information and details (inclusive of nearby 
lodging information) will soon be posted at the Central Electronics website www.ce- 
multiphase.com. 


SSS evel! 


Marge Schum, K9EMP, and Wes Schum, W9DYV 
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The Central Electronics Sideband Slicer Receiving 
Adapter, Part 1 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


Introduction 
The Central Electronics Sideband 
Slicer is a five-tube, phasing-type single- 
sideband adapter designed to improve 
SSB reception on contemporary 
communication receivers. It appeared in 
Central Electronics’ first-ever QS7 ad, in 


September 1952. This was no big splashy 


Raise Your Phone Power 8 Times with 


SINGLE SIDEBAND 


HARMONIC TVI VIRTUALLY ELIMINATED 


MULTIPHASE EXCITER MODEL 10A Switchable Single 
Sideband with or without carrier. Double Sideband AM, Phase 


Mod. Break-in CW. Output ages 10 peak watts 160 to 20 
meters, reduced on 15 & 10, VOICE OPERATED BREAK-IN. 
With coils for one Baka. Wired & Tested $139.50. Kit 
$99.50. Coils $3.95/band. 

SIDEBAND SLICER MODEL A eae eg ees Selectable 
Single Sideband reception of SSB, & . Reduces 
heterodynes & interference at mae 50% Sinn, fading 
distortion. For receiver IF 450—500kc, Wired & Tested $69.50. 
Kit $47.50. 

PS-1 PLUG-IN prealigned 90° phase shift network & socket 
$7.50 


Send for Literature 


Central Electroutes, Tuc. 


2125 W. Giddings Street Chicago 25, Illinois 


Figure 1: Wes Schum ran the first 
Central Electronics ad in QST, 
September 1952. 
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announcement, instead it was just a 4- 
page ad listing the Sideband Slicer Model 
A ($69.50 wired, $47.50 kit), the 
Multiphase Exciter Model 10A and the 
PS-1 audio phase shift network ($7.50, 
with socket). This same ad appeared for 
several years in QST and CQ. 

The Model B Slicer, which added a Q 
Multiplier, first appeared in April 1955 
QST, was priced at $99.50/69.50 for the 
wired and kit versions. Sales at Central 
Electronics were booming and this time 
it was a real product announcement, two 
pages in length. The ad also announced 
the GOOL linear amplifier and the Model 
DQ stand-alone Q Multiplier. The final 
ad for the Signal Slicer and the Model 
20A and 10B transmitters appeared in 
QST for January 1961. Later ads featured 
only the 200V transmitter. 

I have included adapter prices 
throughout this article because they can 
offer insight into decisions hams would 


NC101X 
SX-71 
HRO-S0 
SX-71 
75A2 
(w/speaker) 


34.95 kit 


Table 1: Receiver Comparisons 
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have made about whether to buy or not 


to buy a SSB adapter. For comparison 
purposes, table 1 lists some receivers from 
this time period which hams interested 
in getting into SSB might have owned. 
The upper group is those receivers for 
which installation instructions were given 
in the Slicer manual, the lower group 
includes a few more that I picked out. I 
notice that all of these receivers, with one 
exception, were utterly beyond my reach 
as a Novice in 1959. 

I got my Sideband Slicer, a Model B, at 
the Rochester, NY, hamfest in 1989 for 

Electric Radio #274 


ten dollars. It looked good and 
when I| opened it later I saw 


that the 


completely original condition— 


Slicer was in 


not even the line cord or 
electrolytics had been changed. 
I put it on a high shelf and the 
Slicer waited patiently for 
twenty-one years for me to get 
it connected to a receiver and 
back in service. 

I bought the Slicer both 
because it was cheap and 
because of my continuing 
fascination with the early 
equipment and history of SSB 
in ham radio. Many hams share 
this interest; Electric Radio has 
had two articles on the topic, 
the first, a three part series by 
Jim Musgrove (K5BZH), 
starting in the November 1991 
issue #31. The second, by Jim 
Hanlon (W8GKI), appeared 
in August 1998, ER #112. A 
third short survey by Gil 
McElroy (VE3PKD), appeared 
rm jamilary 2005" OST. 
Interestingly, the above review 
articles are primarily concerned with 
transmitting SSB, with little information 
on early SSB reception or receiving 
adapters. 

For anyone interested in early SSB 
equipment, these articles are a good place 
to start. Another source is the original 
articles appearing in QST and CQstarting 
in 1948, for those lucky enough to have 
magazine libraries going back that far, or 
with the patience to look on-line or at 
DVDs of the magazines. A third and 
rather more compact resource is the first 
ARRL Single Sideband for the Radio 
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Figure 3: Side View of the Sideband Slicer, with the Cover Off 


Amateur publication from 1954. It 
contains reprints of many of the early 
articles which had appeared in QST up 
to that point and is a good alternative to 
a mountain of magazines. 

SSB receiving adapters are designed to 
improve and simplify reception of SSB 
signals. Early on, SSB pioneers would 
often make contact via AM, instruct the 
ham on the other end of the QSO on how 
to receive SSB, and then switch from AM 
to SSB. This must have been tricky for 
first-time listeners — you had to shut off 
the AVC, turn up the audio gain, turn 
down the RF gain, turn on the BFO and 
set the BFO pitch correctly. The earlier 
adapters like the Central Electronics unit 
improved selectivity and set up the BFO 


so that USB and LSB were available at 
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the flick of a switch, without adding 
further refinements such as product 
detectors or AGC. ‘For iiereasea 
selectivity, adapters used mechanical, 
crystal, or low-frequency (about 20 kc) 
bandpass filters, multiple low frequency 
(50-100kc) IF stages, or as in the case of 
the Sideband Slicer, phase cancellation. 

Over the years at hamfests, I have seen 
a lot more Central Electronics Model 10s 
and 20s and Heathkit SB-10s than 
Sideband Slicers or other receiving 
adapters, and | believe there is a simple 
explanation for this. As we all know, any 
of the older communications receivers 
can receive SSB signals well enough by 
turning down the RF gain and defeating 
the AGC, but no amount of manipulating 
the controls on an AM transmitter can 
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Figure 4: Underneath the Model B Sideband Slicer 


make it generate an SSB signal! As a 
result, hams really wanting to get on SSB 
were forced to do something about 
transmitting, but could get by with their 
current receivers. Hams, by their natures, 
want to transmit. Any SWL could receive 
SSB, but a real ham interested in SSB was 
forced into building or buying a 
transmitter or transmitting adapter. 
My initial involvement with single 
sideband neatly illustrates this point: my 
first receiver was a Heathkit AR-3 and I 
happily copied 75 and 40-meter SSB 
signals with it right from the start of my 
Novice career. It was several years before 
I developed any interest in getting on the 
air with SSB, and in the meanwhile an 
improved receiver or adapter to improve 
my SSB reception was the furthest thing 
from my mind. When I took the plunge 
into SSB, it was a Heathkit SB-10 that I 
bought, not a Signal Slicer. At this point 
I was using a Knight Kit R100A, as well 
as my AR-3, which was now spiffed up 
with a Q-Multiplier. It turned out that 
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the R100A was not much better for SSB 
than the AR-3, and I recall buying the kit 
not for improved SSB reception, but 
because it was bigger and better looking 
than. the. AR-5.,. had . calibrated 
bandspread, and because I really enjoyed 
kit building. 

My AR-3’s SSB performance was the 
cause of the first modification/ 
improvement I ever made to a piece of 
gear. In reading instructions for receiving 
SSB there was always the step where you 
had to set the BFO pitch control correctly. 
The AR-3 has no pitch control, so | 
modified mine to add one, using a tiny 
air variable. It worked, but I was 
disappointed to find that it made no 
difference in SSB reception no matter 
where I set my new control. As a kid, I 
had no idea that the reason was that the 
AR-3 was broad enough that it just didn’t 
matter where you set the BFO pitch. A 
year or so later, when I added the Q 
multiplier, I finally found out how useful 
the pitch control could be. I guess all of 
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those early instructions assumed that you 
had a receiver with a reasonable amount 
of selectivity. 

To this day I am fine with the classic 
technique of copying SSB with the RP 
gain down and the volume up on any of 
my vintage receivers — I have never felt 
the need to modify any of the old fellows 
(the AR-3 excepted) to improve stability, 
add a product detector or change the 
AGC system, etc., partly I think, because 
as I have gotten older I find that I enjoy 
“making do” — accepting equipment in 
its original condition and achieving the 
most you can with it in the face of 
limitations and problems. This attitude 
does not advance the state-of-the-art, 
but I leave that to the engineers. Of 
course I am also fine with copying SSB 
on receivers having all of those advanced 
features on my more modern Drake, 
Collins and other gear, and I have not 
limited myself to just one receiving 
adapter either. 

Hooking Up the Slicer 

Over those years while Slicer waited on 
that high shelf, I can recall getting it 
down several times. Each time, I got out 
the manual and looked at the long section 
on connecting it to a receiver, which 
involves tapping into both the last IF 
stage for input to the adapter and an 
audio stage for output back to the receiver. 
I was interested in trying out the Slicer, 
but not interested enough to do a lot of 
work modifying a receiver for the job. 
This was partly laziness and partly an 
accessibility problem—my candidate 
receivers were toward the bottom of piles 
of equipment stacked all the way to the 
ceiling joists! 


Things changed when I got my 
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Heathkit SB-10/DX-40 
completed, installed and in use on a 
regular basis (ER #266, July 2011). After 
putting the Sideband Slicer on the bench 


project 


yet again, it finally occurred to me that 
without doing any work I could connect 
it to any of my R-390 family receivers by 
using the built-in IF output if I didn’t 
mind having only the low level 
(headphone) output from the Slicer. So, 
I ran the cable, plugged in some 
headphones and I was in business. I chose 
an R-391 only because there was an open 
spot nearby for the adapter. 

The Slicer worked immediately. Those 
original parts had held up nicely over 
about sixty years; even the electrolytics 
worked just fine—there is essentially no 
hum apparent in the Slicer output and 
they don’t get warm. I am now of the 
school which prefers to leave things as is 
if at all possible; I suppose that some of 
the capacitors might be a bit leaky and 
that some of the resistors may have drifted 
in value, but as it is the Slicer works well 
so I left everything alone. All the chassis 
got was a dusting while the front panel 
got a good cleaning and some wax. 

After a few days of headphone operation 
I added a modern (about 40-years-old) 
Lafayette transistor amplifier which 
continued my no-work streak on this 
project—I just had to run a cable from 
the Slicer to the amplifier and connect a 
speaker. 

I should add here that I hesitate to 
begin modifying or repairing equipment 
that has never been touched. The DX-40 
in my earlier SB-10/DX-40 article was 
not in original condition and [| 
enthusiastically flailed away at it to get it 
working with the Heath SB-10. 
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Performance 

The Sideband Slicer phases out either 
the upper or lower sideband, just as 
advertised. With the R-391, if you set the 
selectivity at 8 kc and tune through a 
steady carrier you hear an excellent “single 
signal” effect—one side of zero beat is 
essentially gone, so the 8-kc position on 
the R-391 results in a 4-kc audio 
bandwidth in the Slicer output. As you 
tune beyond 3 kc from zero beat you can 
hear a decrease in the suppression because 
of the limited bandwidth (220-2750 
CPS) of the audio phase-shift network. I 
estimated the suppression to be greater 
than 30 dB by measuring the AC output 
voltage when tuned to about 1 ke away 
from zero beat on a steady carrier and 
changing sidebands with the Slicer mode 
switch. The suppression is better than 
this, but when I started taking 
measurements | found that the Slicer is a 
little noisy due to some bad component 
or other. I had not noticed the noise until 
I tried to make the suppression 
measurement, but with the receiver gain 
low, and the audio output up high, to 
make the measurements, you hear the 
noise, and of course this limits the 
apparent suppression. In normal 
operation the noise is not noticeable and 
until something fails I plan to leave the 
Slicer in its untouched condition. 

When I first heard the phasing circuitry 
do its job I was captivated. It works just 
the way those engineers had said it would 
and actually hearing the phase 
cancellation in action is really quite 
something. Hams who first heard this 
back in the fifties when the Slicer was 
new must have been even more 
astonished. Of course I know that phasing 
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works; I have had experience with a couple 
of Heathkit SB-10s and a Lakeshore 
Phasemaster 2B. I had adjusted them, 
seen the results on output meters and 
oscilloscopes, listened to the results on 
local receivers and heard reports from 


other sideband 


suppression. But none of that is anything 


stations. on my 
like hearing phase cancellation actually 
work on received signals. I suppose that 
it's the same thing as a view from a 
mountain top or taking a roller coaster 
ride. Photographs and reports are nice 
but haven’t much to do with being there. 

The Slicer is an early piece of SSB 
receiving equipment; there is no provision 
for AGC and instead of a product 
detector, it uses “exalted carrier” 
detection, which minimizes distortion 
by making the BFO signal far stronger 
than the received signal. The Slicer 
instructions for operating the receiver 
are identical to those for using a 
conventional receiver for SSB — turn up 
the receiver audio and use the RF gain 
control to set the output level of the 
receiver. The Slicer only contributes 
selectable sideband capability—the rest 
is up to the user. 

The mode switch selects Sideband 1, 
Sideband 2, BFO or Normal. In the BFO 
position, the output is unphased, 
containing both sidebands and makes it 
easy to hear phase cancellation in action 
and how helpful it can be in reducing 
interference. The sideband positions are 
marked Sideband 1 and Sideband 2. 
Which position corresponds to USB vs. 
LSB depends on the conversion scheme 
in the receiver, for example, whether the 
HF oscillator is above or below the 


received signal. The Drake 2B and other 
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receivers use this sideband 1-and-2 
approach. The Normal position leaves 
the received signal unchanged, assuming 
you have routed the receiver audio 
through the Slicer. 

I found that by inserting an attenuator 
between the R-391 and the Slicer I could 
run the R-391 with the RF gain wide 
open and thus use the receiver’s AGC. It 
turned out that about 40 dB of 
attenuation was required. Normally, 
set the R-391 at 8 kc and slow AGC, 
which gives quite nice SSB and CW 
reception, especially considering that this 
involved no modifications at all to the R- 
391. A disadvantage to this approach is 
that signals in the phased-out 4 ke of the 
bandpass will still act on the AGC. Also, 
the AGC time constant in the slow 
position is not optimal for SSB, but it 
does work quite well. Narrowing the R- 
391 selectivity to 4 kc sometimes helps 
when interference is a problem, with 
some restriction in the audio bandwidth; 
2 kc is rather low-fi for my ears. 

The Q multiplier works well on both 
the peak and null functions. The peak 
function can be useful for CW signals if 
you like listening to CW with a narrow 
passband. The null function also works 
nicely, in contrast to the null on my QF- 
1, which I never could seem to make 
work. 

Circuitry and Lineage 

The Nov-Dec 1948 issue of GE Ham 
News' described and gave construction 
information for a 12-tube phasing-type 
SSB adapter for receivers, designed by 
Don Norgaard, W2KUJ. The tube count 
was pushed up because the adapter used 
an audio phase-shift network, which used 
four 6SN7s (A similar network was later 
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does it y 
AGAIN e 


Harvey's great purchas- 
ing power and under- 

| standing of ham needs 
and values combine to 
bring you one of the 
greatest values ever 
offered to the radio | 
amateur. 


SINGLE SIDEBAND SELECTOR 
GENERAL ELECTRIC Type YRS-1 


Single Sideband SELECTIVITY with no loss of audio response. 
Here is a push-button controlled single sideband selector that permits | 
you to instantaneously select either sideband, or to cut in an oscillator | 
that reinforces the carrier approximately 20 times. Or you can cut the = 


HARVEY 


selector out entirely! 


. LOOK AT THESE FEATURES.. 


@ Single sideband reception of mod- @ Can be connected to practically any 
uloted, unmodulated (CW) or single communications receiver having on in 
sideband transmissions. termediate frequency of approximately 

@ Provides the effect of extreme selec- 455 KC 
tivity without restriction of audio @ Normal operation is in no way dis- 
fidelity. turbed when single sideband selecto 

@ Push.button selection of either side- is not in vse. 


band — other sideband attenvated. HARVEY 5 0 
@ intelligibility of fading signals is im- SPECIAL 4Q> 

pei PRICE 

All units in Brand New, Factory- Complete with tubes and 

Sealed Cartons tnestrucitions 

Immediate Delivery From Stock 


Quantity Limited, Order Early 
Write for Descriptive Literature 


® Audio distortion associated with selec 
tive fading is greatly reduced. 


Shipping hig 20 Ibs. — Prices Net 
and FOB N.Y. 


Baa 5: The GE RS-1 Ad ae OSI T, 
November 1949 at Harvey Radio for 
$49.50 

marketed by Millen as the 75011), used 
a GOAKO6 as a buffer to connect to the 
receiver IF, and had a 6C4 reactance tube 
to allow phase locking to a signal when it 
contained a residual carrier. Alignment 
was “simple” but required an oscilloscope 
and the ability to generate audio tones of 
10840, 140, 997, 2710, 35 and 382 
CPS. Don mentioned that an in-tune 
piano could be helpful in getting the 
required frequencies! It is hard to imagine 
that many hams attempted to duplicate 
the adapter and easy to imagine that few 
succeeded in ever making it work. The 
YRS-1, 
adapter, was announced by General 
Electric in November 1948 QST for 
$275. Apparently it was nota big seller as 
just a year later, in Nov 1949 QST there 


the commercial version of this 
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The No. 75011 


90° PHASE SHIFT NETWORK 
FOR SINGLE SIDEBAND EQUIPMENT 


Push pull output for each of the phase shift channels 
and two input circuits makes the design applicable 
to etther receiver or transmitler applicalions. 
DIFFERENTIAL PHASE SHIFT: 90° + 1° from 
70 to 5400 cycles. | ppomemietic distortion at 2 volts 
input less than 0.5 

FREQUENCY RESPONSE: Keach network within 
0.05 db. from 20 cycles to 20,000 cycles. 
INSERTION LOSS: Approximately 4 db. 

baer INPUT VOLTAGE: 2 volts peak to 


POWER REQUIREMENTS: 250 to 300 volts at 
50 ma. 6.3 v. at 1.2 amps. 

TUBES: 4-12AT7 miniature dual triodes used as 
ets tubes 

FACTORY ALIGNED: Precision resistors used in 
Phase Shift Networks. for agit accurately 
adjusted and sealed during Rig aha tes 

PHYSICAL SIZE: 4%" x 4%" x Sige high less 
tubes, Can be mounted eel in chassis cut out or 
above chassis. 


Figure 6: Millen advertised the 75011 
in December 1949 QST. 


was a full page Harvey Radio ad offering 
the YRS-1 in factory sealed cartons for a 
closeout price of $49.50! The YRS-1 led 
nowhere, but that was not the case for its 
successor. 

In response to requests for a simpler 
adapter, there appeared in the July- 
August 1951 issue of GE Ham News a 
four-tube design by Norgaard, the “Signal 
By this time the Millen 75012 
phase shift network (also designed by 


Slicer.” 
Norgaard and using no tubes) was 
available and would have made 


construction of the Signal Slicer practical 
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THE NO. 92105 
SSSR 
Single Sideband Selector 


We announce the No. 92105 Single 
Sideband Selector, see April QST for 
technical details, which permits single 
sideband selection with your present 
receiver! Produced in co-operation and 
under exclusive U.S. patent license 
(2,364,863 and others) with the J.L.A. 
McLaughlin Research Laboratories. 


Figure 7: In May 1948, Millen was 
offering the 92105 in QST ads. 


for many hams, by eliminating the 
difficult and tricky alignment of the 
network. 
Inside the CE Sideband Slicer 

The Central Electronics “Sideband 
Slicer” is a more or less exact copy of the 
GE Ham News circuit. Norgaard’s Slicer 
used selenium rectifiers vs. the 6X4 used 
in the Sideband Slicer, and was built into 
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BALANCED 
DETECTOR No.1 


BALANCED 
DETECTOR No.2 


90- DEGREE AUDIO 
PHASE SHIFT 


SO-DEGREE R.F. | 
PHASE SHIFT 


OSCILLATOR 


Figure 11 Block Diagram of the Phasing SSB Method that ran in QST June 1948 


an impossibly small 4x6x3 inch minibox. 
Troubleshooting it must have been a 
nightmare and Wes Schum wisely built 
the Central Electronics unit into a much 
larger box, measuring 5’2x8¥2x13 inches, 
which eliminated overcrowding and left 
plenty of room for later addition of the Q 
Multiplier. 

The Slicer uses five tubes, all miniature. 
In addition to the rectifier, one half of a 
12AT7 is used as the local oscillator/ 
BFO and the other half as the audio 
output, a GALS is used for the balanced 
mixer/demodulator, and two 12AT7s 
buffer the input and output of the PS-1 
audio phase shift network. The 12AT7 
on the output side of the network is part 
of the combiner circuitry where the 
separate LSB and USB outputs are taken. 

My Slicer is a factory-wired model. 
The chassis wiring is laced, which is always 
a nice touch, unless there are insulation 
problems within the cabled wires, which 
is not the case with my Slicer. It is built 
on a shallow chassis which makes all of 
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the parts easy to get at, another nice 
touch. The cabinetshas a hinged top 
cover providing access for adjustment of 
the oscillator frequency and sideband 
balance pots—this is a real convenience, 
which anyone who has had to struggle 
with the internal adjustments on the 
Heathkit SB-10 will appreciate. There 
are only six paper and two electrolytic 
capacitors and a couple of additional 
paper capacitors in the Q multiplier. 

The front panel is simple, with only 
power and mode switches, a pilot light 
and headphone jack, plus the Q multiplier 
controls for selectivity, tuning and 
function. The rear panel has phono jacks 
for IF input from the receiver and for 
input and output for the receiver audio, 
and a socket for the auxiliary AP-1 IF 
amplifier unit. 

The Central Electronics Signal Slicer 
is one of three converters which use the 
phasing method and that are copies of 
the GE Ham News circuit. 

The second is the Lakeshore Industries 
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now firs? with the 


"Signal- Splitter’ 


the famous GE Signal Slicer circuit 
ina new form.. PRINTED CIRCUIT 


1 Wired & 
| Tested @ 
_ with tubes | 


Check these features 

Vv kit requires ONLY 70 minutes wiring time 

v¥ for 455 KC receiver IF — provisions 
crystal controlling "SIGNAL -- SPLITTER” 

v¥ plug in adaptor available for 50, 85, 100 
and 915 KC receiver IF frequencies 

Vv switch positions — SIDEBAND I, SIDEBAND 2, 
BFO and NORMAL RECEIVER 

Wf NORMAL RECEIVER switch position gives the 
original receiver conditions without adaptors 


¥ 40 DB or more suppression on suppressed 
sideband 

7 requires 18 MA at 200-250 V and 1.2 A 
at 6.3 V from receiver 

v7 plug in power supply available fits inside 
cabinet 

v¥ size 7x 9 x 13" in gray hammertone and 
crackle cabinet 

wv connecting cables terminate in an octal 


plug 


going PORTABLE or MOBILE SSB ??? 
' then you need the new 


“Phasemastet-Jt.” 


pn wi 


(MODEL-C) 


“ ea @ same features as De Luxe 

Wired & Tested HAN plea ce Vata § 

with tubes $174.50 vical phate tod | 

@ 60 watts peak envelope 
input SSB also AM, 


PM, and CW 


Kit with tubes 
$147.50 


Clubs write for open dates on inferesting program 
“UNDERSTANDING SINGLE SIDEBAND TRANSMISSION” 


T iw WY 
fokeshor 


is 
TUM 


Write for complete catalog 
INDUSTRIES 


i : 
LI 408 COMMERCIAL STREET MAKITOWOC, WISCONSIN 
MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT 


Figure 8: Lakeshore Signal Splitter 
Ad from CQ, July 1955 
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_ MODEL 4301 
SIDEBAND © 
DETECTOR- 
SELECTOR 


New RME 4301 provides easy-to-tune, 
stable SSB reception of both carrier 
present and carrier suppressed types. 
Plugs directly into the RME Model 4300 
receiver or easily connects between IF 
and audio stages in any other commu- 
nications receiver. Built-in power sup- 
ly. Size: 10 in. high, 84/2 in. wide, 10 
n. deep. Net $75.00 


Model 4302—Matching Speaker in en- 
closure. Net $17.50 


Figure 9: The RME version was the 
4301, advertised in QST, February 
1956. 


“Signal Splitter,” which was advertised 
in June 1955 CQ as “the Famous GE 
Flam oSiveer circuit sinivias onew 
f6tnevPRI NITED rRCUrT 70 
minutes wiring time [for the kit],” priced 
at $72.50 wired and $64.50 for the kit. A 
separate power supply, the PA-1 was an 
additional $12.50. There was also a plug- 
in adapter for use with different receiver 
IFs, including 915 kc, presumably for 
military sets such as the BC-348 and BC- 
652% 

The third adapter, the RME 4301, was 
first advertised in February 1956 QST 
for $75.00 with a built-in power supply. 
RME never indicated in their advertising 
that the 4301 is actually a copy of the GE 
Ham News circuit, but a review in 
Pebriiary1957 (QS Finores that “o>. the 
4301 is practically identical electrically 
to some other units that have been 
described or that are available in stores.” 


Interestingly, the 4301, like the Lakeshore 
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uses a printed circuit board. 
Manual 

The manual is typewritten and contains 
a few line drawings and schematics of the 
Slicer and the Q-multiplier. It is mostly 
concerned with how to interconnect the 
Slicer with various receivers. My copy is 
from the BAMA site and may not be 
complete, which might explain why there 
is no troubleshooting information beyond 
a list of tube socket voltages for the Q- 
multiplier. In addition, there is no 
schematic for the AP-1 IF stage unit, 
which per the manual is “...essentially an 
outboard IF stage that duplicates the last 
IF stage in the receiver.” There is no 
theory section either—instead the manual 
refers the user to a technical discussion of 
the “phasing” method covered in the 
1948 April, June and July issues of QS7! 

This is a good point to indicate that for 
a discussion on the theory of operation of 
the Slicer, the reader may refer to the 
above QST articles, or to my earlier SB- 
10/DX-40 article. 

Don Norgaard, W2KUJ 

The story of Central Electronics and 
its founder and father of the Sideband 
Slicer, Wes Schum, is familiar to many 
ER readers and no more need be added 
here. Don Norgaard, who could be called 
the Slicer’s grandfather, is less well 
known. His name and position as a GE 
engineer are familiar to anyone interested 
in the early years of SSB because of his 
QST and GE Ham News articles and that 
was all I knew about him when | got my 
Slicer. The excellent performance of the 
Sideband Slicer made me want to know 
more and the following is what I was able 
to dig up. 

The November 1951 QS7 column On 
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the Air with Single Sideband had a 
photograph of Don, which was 
reproduced in Jim Hanlon’s 1998 ER 
article. More information turned up in 
the “About the Author” side-bar for his 
June QST 1948 piece A new Approach to 
Single Sideband (a phasing rig). From 
the sidebar: “...W2KUJ, ex-W5ABB- 
W5ARL received his first ham ticket in 
1931...AnE.E. graduate of Rice Institute, 
he holds amateur class A, radiotelegraph 
second class, New York State professional 
engineer, and private pilot 
licenses...although his work as a research 
associate at General Electric Company 
keeps him quite busy, Don finds time to 
engage in amateur experimental work 
and ragchewing on 20-meter 
‘phone...when he’s not flying his 
Luscombe.” (Looks like a Piper Cub to 
folks who don’t know much about small 
planes. ] 

Don held patent 2,611,036, which 
Central Electronics licensed for the 
Sideband Slicer. In all, he held about 
thirty patents, mostly from his time at 
General Electric, his first being filed in 
1940. He left GE in 1957 and moved to 
California (with the new call W6VMH) 
where he worked for Hewlett Packard, 
authoring two patents. His last patent, 
#4,443,889, was filed in 1980 while he 
was working for Nortech Laboratories, 
Ltd., in San Francisco; it involved a 
method for adding a third channel to 
stereo high fidelity systems. 

He had two articles in the December 
1956 issue of Proceedings of the IRE on 
phase-shift methods for transmission and 
Sole 
“Contributors” entry: Don was born on 
June 11, 1914 in Council Bluffs, Iowa. 


reception of From his 
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Figure 10: Don Norgaard’s Radio Shack, from QST, April 1962 


At GE, starting in 1938, he worked on 
television studio equipment and other 
television projects, during WWII on naval 
gunfire control radar systems, and after 
the war on communications systems. 

From the Hewlett-Packard Journal, 
July 1965: He joined Hewlett-Packard 
in 1957 as a development engineer and 
worked many projects, including the 
425A micro-voltmeter. He was chief 
designer of Oscar III Translator Satellite 
which orbited March 9, 1965. 

An April 1962 QST article by Don, 
Eyeball and Eardrum Doppler Tracking 
for the Oscar I Satellite included a picture 
Orowoen in itront ‘of the. Doppler 
equipment, which included an HQ-129. 
His final QST article appeared in January 
1965 — The Oscar III Telemetry System. 

Don Norgaard died in Santa Clara, 
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California on August 27, 1982, at the age 
of 68. For a time there was a Donald E. 
Norgaard Fund for Undergraduate 
Education at Rice University. 

This final tidbit—one of his patents 
finds application to this day in the music 
world: “...Newbasstone, Inc. was 
founded in 2004 with one product in 
development: a bass tube preamp. The 
design of the preamp is derived from two 
1940s U.S. Patents (No. 2,270,764) by 
Donald E. Norgaard, “Amplifier 
Coupling Circuit” and (No. 2,405,515) 
AT? Neyzigi: Amplifier’ Coupling 
Device...“ (2) Additional details at the 
link make interesting reading. 

[Editor’s Note: Joe’s story continues 
next month with descriptions of more 
early SSB adapters, most are quite rare. | 


ER 
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A Coil Threading Jig 


By Michael Janis, KE30Q 
149 Silo Circle 

Nazareth, PA 18064 
mjanis@ptd.net 


Solenoid coils are used in many 
applications—from tuner coils to antenna 
loading coils to coils used for receivers 
and transmitters. The coil quality and 
accuracy depend on the correct number 
of turns of the correct size wire at the 
correct pitch on the correct form material. 
This jig will provide the means to cut an 
accurate thread in a coil form. The 
described jig has been designed for 1-”% 
inch PVC pipe and will cut at a pitch of 
10 TPI for about 18 inches. The design 


can be modified for other pipe sizes as 
well as different pitches. 
The Basic Idea 

A common home shop router using a 
vee-shaped bit mounted in a standard 
router table will cut into PVC pipe to 
whatever depth is required. A threaded 
rod attached to a fixed nut and chucked 
into the pipe is turned so that the pipe 
moves over the router to cut the thread 
into the pipe at the pitch of the threaded 
rod. A hold-down block over the cutting 
area keeps the pipe tight to the router bit. 

Fabrication of the Jig 

The jig is made with scrap lumber, a 
turning screw, and some small pieces of 
metal for holding the turning rod in 
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Figure 1: Overall View of the Router Table and Threading Jig 
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Figure 2: The 


he 


place. The photo (figure 1) shows a 
competed jig designed for 1% PVC pipe 
and using a 4-10 x 36” length of threaded 
rod. The jig is mounted on the router 
table and is centered over the cutting bit. 
The jig can be held in place with some 
brackets or a C-clamp. In my case, the jig 
fits tightly over the table and no clamps 
or bolts were needed. 

A crank handle mounted at one end of 
the threaded rod provides the turning 


Figure 3: Close-up View of the 
Handle Attachment 


Electric Radio #274 


Threading Rod and the Bearings 


effort required. Double nuts are used to 
make sure things are held tightly. The 
threaded rod turns in short pieces of 
aluminum pipe that act as bearings. A 
small hole in the bearing is used for a few 
drops of oil. 

The fixed nut was mounted in a scrap 
piece of channel. A small piece of 
aluminum angle could also be used. Holes 
were drilled through the side of the 


channel and about 4 inch into the side of 


Figure 4: The Bearing Arrangement 


March 2012 a7 


the nut. Box nails were then driven into 
the holes to refusal, nipped off and the 
cutoff end hammered into a rivet head. 
In my case, I made the drilled hole slightly 
small than the box nail so the nail would 
be held tightly. 

In order to chuck the pipe, pipe sealer 
plugs were used. These are available at 


Figure 7: Ready to Thread 
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swimming pool supply houses to winterize 
swimming pools and several sizes can be 
purchased. In order to chuck the 1-% 
pipe, number 8 plugs were used as shown 
in the photos. 

In order to adapt the 4-inch thread of 
the plug to the 34-inch threaded rod, two 
transition nuts were fabricated. The first 
one was made by filing a 3/8” nut to 
almost fit inside a 34” nut. The filed nut 
was then mounted inside the %4” nut and 
squeezed tight in a vise to lock it in 
position. Some epoxy was than applied 
to make sure it wouldn’t come apart. 

The second transition nut was made 
using a 3/8 coupler nut and sliding a 9/ 
16 tee nut inside it. Epoxy held it in 
place. 

A short piece of 3/8” threaded rod held 
the two transition nut together. This is 
shown in figure 5. 

There are probably other ways to do 
this, but this was the way I did it with the 
materials on hand. 

When building the frame, make sure a 
relief slot is cut in the area of the cutter to 
expel the chips on both sides. Chip 
buildup can lift the pipe when cutting 
and decrease the depth of the threads. 

Assembling the Jig 

Make sure the threaded rod is straight 
and parallel to the sides of main frame 
members. Also make sure the rod is 
parallel to the surface of the table. A 
small misalignment will make the jig 
harder to turn and increase the possibility 
that the chuck will not rotate the pipe on 
a true centerline. 

The area near the held nut is open and 
provides room for swinging the necessary 
wrenches without interference. 

The frame was held together with 
screws to prevent the boards from 
separating. 
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Using the Jig 

Set the depth of cut required by 
adjusting the router. Chuck the pipe and 
tighten the plug nut so that the pipe is 
securely held. You do not want the pipe 
to come loose, so tighten the clamp nut 
until the rubber stopper swells and tightly 
grips the pipe. A small piece of wood is 
necessary over the pipe in the area of the 
cutting action to make sure the pipe is 
held tightly against the table and will not 
lift. A flat piece of steel over the wood 
block will do the trick. 

It is advisable to try a sample cut with 
some scrap pipe to verify the depth of cut 
and the integrity of the hold down block. 

When you begin, start the router and 
press the pipe into the cutter to seat the 
pipe against the table. Put the hold down 
block of wood in place so the pipe will 
not rise and then begin cranking the 
threaded rod. Try not to stop until the 
end is reached to get the cleanest job. If 
you must stop, you will notice a small 
circle cut in the form but the form will 
still be perfectly usable. Crank at a slow 
rate and listen to the sound of the router. 
A little experience will soon tell you if 
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Figure 8: The Finished Product 


you are moving at the correct rate. 

At the end of the cut, stop the router 
and remove the form. Clean any chips 
from the grooves and lightly sand to 
remove any sharpness that might be 
present. Now wind your coil. 

Adaptation and Conclusion 

This device can be expanded or 
contracted to suit any pipe size or thread 
pitch required. A universally adjustable 
jig is possible if one winds a lot of coils. 
In my case, I needed a coil for my 
screwdriver antenna and just fabricated 
it for that use. 

It would be also possible to use the jig 
to wind the coil. A bracket could be 
installed to hold the spool of wire and a 
small hole could be drilled to get the wire 
into the cutting zone. This would than 
allow the rod the wind the wire on the 
chucked form. A friction block would be 
necessary to provide tension in the wire 
for a tight coil. 

The jig cuts perfect threads and the 
pipe does not have to be trued up to 
achieve this. The only critical area is 
between the router cutter and the pipe. 
You will notice when cutting, the pipe is 
squeezed into a slight 
oval to ensure good 
contact with the cutter 
and yet when finished 
the threads are perfect. 

I hope you enjoy this 
idea and if you have 
any suggestions for 
improvements, please 
send them along. 
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| Hamifrest 


Calendar 


Northern California’s Second Gold Country Swap Meet and Roast! 
e Saturday May 12, 2012, 5476 W. Highway 12, Burson California. Has been 


called “The most fun boatanchor swap meet west of the Mississippi.” No cost to sellers 
or buyers, $3.00 donation for a delicious chicken-in-a-barrel lunch served after the 
swap. Other features include on-site wine and olive oil tasting and a DJ playing old- 
time music. For more information, contact KOGLH or W6OZ] at their QRZ email 
addresses, or go to: 

http://www.volcano.net/~k6glh/html/gold_country_swap.html or simply do a search 
on Gold Country Ham Swap. 


Military Radio Collectors Group West 


¢ The seventeenth annual meeting of the Military Radio Collectors Group West will be held 
at the NCO Club , Camp San Luis Obispo, California from May 3 to May 5, 2012. Events will 
formally begin at 0800 Friday morning, but early arrivals are welcome in the late afternoon, after 
1800, on Thursday May 3". 

Registration will be open at 1800 Thursday evening. Those planning to attend should contact 
Lynn Fielding, KE6JZD, ( MRCG Coordinator) at Ifielding@elcamino.edu or call 310-533- 
8627. 

Equipment operation and displays as well as talks given on military radio subjects are part of 
the Meet. A swap happens early Saturday morning starting at 0700. There is a camping / RV 
site next to the meet with restrooms nearby. Reservations for camping can be made by contacting 
the camp administration office. The meet also provides delicious meals on site , for a very modest 
cost. 

Camp San Luis Obispo is a active military camp. To enter the camp you will need to show 
your drivers license , vehicle registration and proof of vehicle insurance. There is a form to fill 
out at the gate and you can down load it from their web site and have it filled out before you 
enter the camp. The website for the camp is http://www.calguard.ca.gov/cslo/. 

You can check in on our Yahoo groups page at http://groups.yahoo.com/group/mrcg_west/ 
where all new information will be posted and members will get an announcement as to any 
updates as we get closer to the meet in May. The MRCG West web page has photos of past meets 


you Can view at http://www.mrcgwest.org. 


¢ Mar 9 & 10 - Green County Hamfest, Claremore, OK 

Information: <http://www.greencountryhamfest.org/ 

¢ Apr 21 - Ararat Shrine HamBash - 5100 Ararat Drive, K.C. MO. 
http://www.hambash.com/ talkin 145.13 (-600), no tone. Steve Dowdy, WJ@I, 
816-941-0620 sdowdy@kc.rr.com Commenco, nearby, has lots of radio stuff for sale on same 
day! 

¢ May 18-20 Dayton Hamvention, Dayton, Ohio. For information: <http://www.hamvention.org 
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PHOTOS 


yo 


“Thank you” to everyone who has recently sent in photos, and they will be running 
as soon as possible. Weegee, the ER traveling photographer says, “This column is 
popular, but it can’t run without photos. Help keep my Speed Graphic active! We 
are always looking for good photos, especially attractive photos for Electric Radio 
covers.” 


Randy Roberts (WA7QNP), of Rohnert Park, California, is a homebrew radio 
craftsman and has sent in photos and write-ups of his equipment. The first one 
featured this month is his “Spirit of “49” transmitter, which is a crystal-controlled, 75- 
meter rig. Here is Randy’s description: 


“The Spirit of ’49 
From the time I first became interested in radio electronics, I enjoyed building and 
working on radios. Over the years, we all gather and save parts from old chassis, swap 
meets and junk stores. 
‘<9 ° . . ° . . 
I particularly love working on tube radios, so it is no surprise that most of my 
parts collections are just that. 


22S ssa 


al 


The Front Panel and Control Positions on the WA7QNP 75-Meter Rig 
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“While going 
through some old 
Johnson parts, such as 
a roller inductor/ 
capacitor unit, some 
knobs and 
transformers, I 
decided to put them 
to use by building a 
transmitter. I wanted 
to keep it simple in 
design and 
appearance, while 
adhering to a theme of 
being a radio circa of 
the late forty’s. The 
design would be 


simple using mostly 
my parts collection 
and tubes of that era. 
The tubes would be 
the octal type and the 
open-chassis layout 
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would show them off 
alongside the tank 
mechanics and the 
transformers. 

“The rig is a crystal- 
controlled 6AG7 with 
a 6V6 buffer driving a 
4D32 final. It is then 
modulated by a pair of 
807s with a 6SL7- 
6SN7 speech amp. (I 
used the 4D32 
because, having a 
Collins 32V-3 and a 
Viking One, I had 
plenty of spares.) 

“T must say however, 
I broke away from the 
theme just a little. 
Under the chassis, 
where not to be seen, I 
used solid _ state 
rectification instead of 
5R4s etc. to save space. 


(shhh!) 

“All in all it is a 
simple, crystal 
controlled AM 75- 
meter, 120-watt 
transmitter. 


“What was once 
boxes of parts taking 
up space in my 
workshop has now 
become the ‘Spirit of 
49,” ” 

All of the photos on these pages are 
various views of his transmitter, and show 
the excellent, well-though-out 
construction. 

We believe there is nothing else in ham 
radio that gives one such satisfaction and 
pride as using homebrew gear on-the-air. 
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Vacuum Tube Supermarket 


Hiroshi Ogawa, an ER subscriber in Tokyo, Japan, sent us photos of a shop, Classic 
Components, that only sells vacuum tubes! Here is Hiroshi’s description of this unique 
store: 

“,.. Have you heard of “Akihabara” town in Tokyo where many electric-parts shops 
are taking place? The town is a very important source of all kinds of electric parts. 

“When I took a friend 
there from Michigan, he 
appropriately expressed 
‘Wow, the whole town is 
doing hamfesta!’ 

“There are also a couple 
shops which deal with 
vacuum tubes. I am 
attaching some photos of 
a a i B. Gu .| one of the shop whose name 


r 


is Classic Components. 
A EO ; “Why do not you take a 
eae Bi Baie. 5h : look and enjoy that in the 
WTO) : heart of Tokyo, the tube 


ia, — ee 


SS MPI GIA TRO 
= ED EPS Wem ge ES, 


shops are alive! 
“Keep filaments lit, 
Hiroshi Ogawa, Tokyo 


Japan” 
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Gary Halverson (K6GLH) is experimenting with a “New Age Tube Rejuvenator” 
and hopes it will cure the gas in a rare Western Electric 242A transmitting tube. 
Gary says he will report back with his results later! 


Early Television Convention Notice 


The 2012 Early Television Convention, coordinated by the Early Television 
Museum, will be held from Friday May 4th thru Sunday May 6th, in Hilliard, Ohio, 
U.S.A. This annual event has probably become the world’s foremost convention of 
television history. 

There will be the usual socializing among collectors and historians on Friday 
evening. Saturday will have a swap meet and auctions followed by presentations in the 
afternoon. This year, the presentations currently include: Contributions of Hazeltine 


Research to the Development of NTSC and PAL; The evolution of the TV Camera; 
RCA Prototype Color Sets; The CPA Prototype Color Set... with the possibility of 
additional presentations to be added. There will be both a luncheon and a banquet. 

On Sunday, there will be a meeting of the group planning to add CRT rebuilding 
to the program of the Early Television Museum, and a TV restoration workshop. 

On both Friday evening and Sunday, there will be socializing among the convention 
attendees. For more information, go to http://www.earlytelevision.org/ 
2012_convention.html and register on-line. 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 ke. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday afternoon, 3837 kc, QSX David, KA2J 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Canadian Boatanchor Net: Daily 3725 kc (+/-) @ 8:00 PM ET. Hosts are AL (VE3AJM) and Ken (VE3MAW) 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday morning round table, 7:30AM ET, 3675 kc. QSX Maury, N4GUI. Pre-net check in 7:00AM 
ET, QSX Warren, W1GUD. 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KIJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help are 
frequent topics. 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8ECR 
MOKAM AM ‘ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Me. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op George (W1GAC) and Paul (W1ECO). 
Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: User Net Sun 2100z 14.250Mc+/-QRM. QSX op rotates Steven (KB7BGS), Jay (WBOMWL), Bill 
(W4WHW), Duncan (XE1/WDSIKY). Tech Nets: Wed 2300z 14.251Mc/ Sat 1900z 7.235Mc QSX op Stu (K4BOV), 
Steven (KB7BGS) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KGIC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mregwest.org 
Wireless Set No. 19 Net: Meets second Sun., monthly, 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 ke. QSX Dave 


(VAZORP). 
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CLASSIFIEDS 


Advertising Information 


Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
| contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wabcab @cs.com 


FOR SALE: Heathkit SSB Twins (SB-400 
and SB-300), nice condition, tested, 
aligned, $220 plus shipping. Burl, K4VYL, 
grayfox @oro.net 530-346-8713 


FOR SALE: Four type GL-829-B 
transmitting tubes. Best offer plus S&H. 
Dave, W1GCA, dwrego @comcast.net, 
508-349-0401 


FOR SALE: BENDIX RTA-1B aircraft 
RECEIVER/TRANSMITTER, AM, 10 
channels: 2.5 to 13.0 MHz, with original 
manual. Includes complete set of non- 


Electric Radio #274 


ham band xtals. Motorized or Manual 
tuning. Mic & headphone jacks on front 
panel. Operates on 12 or 24 VDC. No 
modifications, in great shape. Uses 2 multi- 
pin Cannon connectors, which are 
included. Pair of 807s in the final and in 
the mod section. E-mail for photos and 
crystal frequencies. Shipping weight: 95 
pounds from 10708. $500 plus shipping. 
Ken, W2EWL scr274@gmail.com, 914- 
274-8234 


FOR SALE: TCS-14 SPARE PARTS BOX. 
Has been dug into, can’t guarantee that all 
parts are there, but most seem untouched: 
switches, tubes, connectors, transformers, 
relays, RF chokes, etc. Gray metal case 
with hasp, no dents or rust, but poor outside 
condition. 95 pounds before added 
shipping weight. Must see photos. $200 
plus shipping, or pick up in northern New 
Jersey. Will e-mail photos. Ken, W2EWL, 
scr274@gmail.com, 914-274-8234 
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Radio Manuals & Services 
By ManualMan 


* Quality Manuals For Amateur Radio, Audio, Test & Radio-Related Equipment With Over 


Small Volumes 


18,000 Models Available - 713 Manufacturers 
* Authorized Printer & Distributor For High Quality Full Color FlexRadio Systems® 
Flex-1500™, Flex-3000™, & Flex-5000™ Series Operating Manuals 
* Thousands Of Schematics & Service Info Available For Radios From The Early Years 
* Custom Full Color Laser Document Printing Tailored To Your Needs - Large Or 


* 100% All Digital High Quality Replications - All Color/Monochrome Printing Done With 
High Quality Laser Printers - High Quality Paper - Heavy Cover Stock - Lay-Flat Binding 


Use Coupon # 2012ER6146 - Get A Discount Off Your Order - Good Throughout 2012 


Visit Our Web Site at http:/Awww.manualman.com 
Sayreville, NJ 08872-1818 - Phone (732) 238-8964 or e-mail manualman@juno.com 


High Quality Is The Number 1 Customer Priority 


ManualMan 27 Walling St., 


FOR SALE: 5 large AM transmitters for 
sale in fine condition. Collins KW-1, serial 
#118 of 150 manufactured. No finer 
example exists, $15,000. Collins 20V-2 1 
kw BC transmitter in perfect condition on 
3870. MDOO. Collins 21E, five or one w 
on 3870, in perfect condition. , ’50s. 
$4000. Collins TDO Navy SW autotune 
transmitter from ’40s, covers 2-18 MC. 
$3500. RCA BTA-250K famous ‘40s 250 
watt BC transmitter on 160. Nice condition, 
$1.7500 These are near San Francisco. 
Call if interested. Sam Thompson, 
W6HDU, 1031 San Antonio Ave., 
Alameda, California 94501. Phone 510- 
521-1429 


FOR SALE: TCS-12 SPARE PARTS BOX, 
Box 2 of 2: spares for dual voltage COL- 


HARLAN HEAVY METAL 


REPAIR, RESTORATION & 
MODIFICATIONS! 


i atacto In Vintage 
ransmitters, Receivers 
& Vintage Military Equipment 
Dan Harlan — N8ETQ 
440-465-5665 


daharlan @ cox.net 


30 Years Professional Experience in Radio 
and Electronics 
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211330 dynamotor (including spare 
dynamotor). Virtually pristine. Dynamotor 
vapor barrier has been cut, but unit not 
removed. Gray metal case with hasp. 60 
pounds before added shipping weight. 
Must see photos. $200 plus shipping, or 
pick up in northern New Jersey. Will e- 
mail photos. Ken, W2EWL, 
scr274@gmail.com, 914-274-8234 


FOR SALE: TCS-13 RADIO SET 
COMPLETE: With original PP-380/U AC 
Power Supply, Cables, CD of Manual, and 
Antenna Tuning Unit. RX and TX exteriors 
like new; PS VG condition: must see 
photos. 200 pounds total from 10708. 
$800 plus shipping, or pick up in northern 
New Jersey. Will e-mail photos. Ken, 
W2EWL, scr274@gmail.com, 914-274- 
8234 


FOR SALE: Dynamotors DY9B/ARC-1 and 
DM-33A, good condx, $25 each, plus ship. 
BC-1306 Transmitter section and 
enclosure, receiver missing, VG condx, 
$75, plus ship. Dave Parker WB9WHG, 
dgparker2 @wisc.edu, 608-515-3466 


FOR SALE: Mint Art Deco, full coverage 
NC-100 receiver with 12" NC speaker. 
Comes with plug-in digital counter for exact 
frequency readout. Easy tuning with HRO 
bandspread dial, with original manual. 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 
Model AB-1M, (With Voltmeter) ............ccsseees $37.95 


NA NREN Mecca to Ee Eat tis aiseeccacccdeseteveseedeconaseses $42.95 
Shipping, each limiter .................ccccscosssscoses $6.95 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Model AB-300M, with meter, 300 watts (2.5 amps x 120 | 


Model AB1-M 


Electric Radio Store 


guarantee. 


DO40 eapite oar. WiEC” at 
Gulflife @comcast.net. or 508-477-1578 
before 9PM. 


FOR SALE: Siltronnix 10-11D (not 
modified) FC1 Digital Readout, Turner 
Mic., Swan PWR meter, Manual, Fan 
mounted, all cables, Free Shipping USA 
$210 kb6bkn @juno.com Walter, 415 897 
4088 


FOR SALE: Uniden President HR2600 10 
Meter transceiver with original manual, 
mobile bracket, mic, excellent condx, 
works great, $75. Ed Fluhe, WA7DAX, 
1649 E Stratford Ave, Salt Lake City, UT 
84106 801-598-9217 


FOR SALE: HW-32 Heathkit 20 mtr 
transceiver, HP-23, mic, manual, $200 
shipped. Plugin, Call CQ Twenty! Mac, 
WR5A 75092, 903-892-9074 
everettmcculloch @ verizon.net 


FOR SALE: Military whip antennas (NOS), 
$45. Hammarlund aviation receiver, fixed 
freq 121.5 MHz, $60. Bruce Beckeney, 
5472 Timberway Dr, Presque Isle, MI 
49777 989-595-6483 


LAST CALL: free 11/16 teletype punch 
tape, 10 rolls per box, you pay shipping 
Doc, KOGRM 701-258-6747 
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720-924-0171 


FOR SALE: Realistic Communications 
Recvr, Model DX-160 with speaker, $75. 
Hallicrafters Speakers: R-46, R-44. 
Contact Mike, 5306 Creekside Ct.; Plano, 
TX 75094; 972-898-7251; or 
email:K5MLG @verizon.net 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Measurements Corp. model 
80R signal generator, w/book, recently 
overhauled, new tubes. Call Rudy, W2ZIA, 
716-937-9279 


FOR SALE: NIB USA $15 ea. 6JE6, 6LQ6, 
6BQ5, 6SN7GTA Amperex. The following 
used, good, at $8: 6SN7GT, 6V6GT, 
6SL7GT, 80, 42. James Lopaz, 602-373- 
4002 44 S. Hawes #T6, Mesa, AZ 85208 


FOR SALE: New KWM-380 memory cards 
and keypad interfaces. Mack, http:// 
w4ax.com:8080 


FOR SALE: GATES BC1G Broadcast 
Transmitter w/ Audio Driver. Clean, 
Working on 160M. $1500, Located in 
Escondido, CA. K3QEP, Bob Zelenack 
760-807-4222 Week Days_- or 
Zelenacks @ vcweb.org 
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Estes Auctions 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 noe 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 - 
www.estesauctions.com @ Email: estesauctions@aol.com — uy 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: Hallicrafters HT-33B, near- 
new, with spare final in sealed box, original 
manual, $750; SX-101A, perfect front 
panel, minor paint blemish on top cover, 
original manual, $225; Both working. No 
mods, smokers, pets or shipping. Demo/ 
pickup in Denver. John Curtis, WOCAR, 
3146 S. Franklin Street, Englewood, CO 
80113, jcurtis@geomarkresearch.com 
303 619-0372 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: Globe King, OHC 500B RF 
Upgraded, 400 Modulator + PS, VFO, 
New Cables, Tubes. $1,000, PU in S. Cal. 
Larry, W6WUH, 707-874-1000 
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TEST EQUIPMENT REPAIRAND SALES: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: 1.Rohn Tower, Insulator for 
Series Fed Tower - $150.00 2.5KW 
Generator, Tecumseh Gas Engine, 
$250.00 3.H.V. Filter Capacitors- 120 MFD 
3000VDC, 100MFD 4000VDC, $50.00 
each. 4.RF Signal Generator, 
Measurments Corpn Model T-1034C 25 
Mhz to 960 Mhz, $100.00 5.Audio Signal 
Generator 20HZz to 200,000 Hz., Adjustable 
output Zero to 10VAC $100.00 6.200FT 
Andrew Heliax Coax Cable 7/8 inch 
$200.00 Wes Minear - W7UO Email - 
wes0331 @ gmail.com Tel 520-398-2722 


FOR SALE/TRADE: ARRL, RSGB, Editors 
& Engineers Handbooks. GE Ham News. 
RCA Ham Tips: RCA tube manuals; Collins 
manuals. NI4Q, POB 690098, Orlando, 
FL 32869. 407-351-5536. ni4q @juno.com 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
$360K. 


Wes Minear - W7UO 
Telephone 520-398-2722 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: Johnson Desk KW with 
Ranger Exciter. Good, clean working 
condition. Bob Zelenack, K3QEP, 760- 
807-4222 week days or 
zelenacks @ vcweb.org. 


FOR SALE: BC-610-I, ready to run, 
recently removed from service. $1,300. 
Pick up in Mesa, AZ. George Portell, 3212 
N 83rd St, Mesa, AZ 480-986-5797 
w8qbg @ yahoo.com 


Service Monitors for Hams: Buy, Sell, 
Trade, Calibrate, Repair, Restore. P.U. 
(FedX at Your Door) fircls54@aol.com 
Frank, KE5CSP, 254-597-7180 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 
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DRAKE SERVICE FOR SALE: R.L. Drake 
repair and reconditioning, most models 
including TR-7’s, 35 years experience. 
Jeff Covelli, WA8SAJ, Telephone 440- 
951-6406 or email: wa8saj @ncweb.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAUJ, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 138406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
FAX 502-893-9220 
williamperrycompany @insightbb.com 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 


CRYSTALS FOR SALE: FT-243, hc6u 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 


and others. rey Ken, 
www.RadioReprints.com. 
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ELECTRONIC SPECIALTY PRODUCTS 


Electronic 
Specialty 


___ Broadband HE Preamp 


5IDEBAND ADAPTES 
_LSB OFF Use 


® 


ao : | 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


FOR SALE: Vacuum tube data CD, over 
4000 pages. $9.95 shipped. Email for 
complete list. Johnny Umphress, 1415 
Moore Terrace, Arlington, TX 76010, 
jgumphress @ hotmail.com 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Sprague Orange Drop 
capacitors New/NOS. Bags of 35 assorted 
values/ voltages - $10.99 at www.Online- 
Noline.com 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 
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SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE OFFERED: Former National 
Radio Service Tech, Service Manager, 
and Engineering Aide with over 45 years 
of continuous experience in repairs, and 
restoration, of all brands and models of 
tube equipment. Amplifiers are a speciality. 
Fully equipped shop with lab grade test 
equipment for quick and accurate results. 
UPS pickup service offered. Hilltop 
Restorations, Pelham NH. 603-635-1170 
zr @jeremy.mv.com 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 


258-0124,..,Dayton’ » OR ;ashtip?// 
TomsAntiqueRadioRepair.com 
March 2012 


The R390A is sired ¥ a siisaitioes 
freed from milita contract. const ints andi 


finishes the job. ide to order andi 1 


It's nota different radio, just better,-m 
i efi a1 0 driv 


BEAR INSTEIRTRES PACER? 


yn thesigof electronics and mechan 
imized for-wide range a 
erica. pera | 


non- ‘radioactive.am erican made, smu better vi 


DEE 


1115 South Greeley Highway d 
Cheyenne, Wyoming 82007 
By appointment only .. 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~w/avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w/avk @arrl.net 509-750-7589. 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 


email: fainesseeiatavileoikieas com 
_ web site: www.feltondesign.com 


Crowell, KA1EDP. 401-934-1845 


ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX @earthliink.net 
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Estate Purchase 
Consignment 
Finder’s Fee Available 
SOLD FOR YOU, LLC 
Established 1998 
John Wieder, KOJY 

62639 OhIim Road, Montrose, CO 81403 
‘Tel: 970-249-2751 or Email: diwleder@s. sai 


] 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KA4NYW 
navy.radio @ gmail.com 


WANTED: Readout board #34 for 
Tektronix 7704A scope. Lower left rear of 
bottom unit. htbrown @earthlink.net 661- 
943-2027 W6DJX 


WANTED: Heathkit HW-8 or HW-9. Omer 
Robbins, W7DCA, 928-587-6933 
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WANTED: McMurdo-Silver Model 802 
Superhet Revr & Model 701 Xmtr. No front 
panel mods. William Ross W9WR, 300 
Oxford Road, Kenilworth, IL 60043-1167 
847-251-7447 william.ross @comcast.net 


WANTED: Meter for parts from a Hickok 
6008 tube tester. Walter lacobelli 2147 
Harmon St Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Service manual for National 
RCF receiver, Bandswitch knob. Possibly 
a parts set. Frank Drost 2226 Whispering 
Trail, Eagan MN. 55122 651-271-4669. 
FrankD111 @hotmail.com 


WANTED: | am presently doing research 
for a book on 27 MHz 100mw Part 15 
transceivers from the 1960s. Needed is 
the complete run of CB Horizons Magazine 
from 1961- 1964. If anyone has these 
magazines but they do not wish to sell 
them, | would be willing to pay for insured 
shipping both ways plus a small fee for 
your troubles, so | may gather the 
information | need. Thank you. Harry 
Schools, KSHS, 1091 Penn Circle, Apt. 
GT15, King of Prussia, PA 19406-1174 


WANTED: Chrome. side trim for 
Hallicrafters S22 or S22R. Vern, WA7JFO, 
VBswan @ yahoo.com 


WANTED 10/11 meter solid state mobile 
linear amplifier. Ed Fluhe, WA7DAX, 1649 
E Stratford Ave, Salt Lake City, UT 84106 
801-598-9217 
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WANTED: Courier Royale and Sonar J23 
CB radios. Ed Fluhe, WA7DAX, 1649 E 
Stratford Ave, Salt Lake City, UT 84106 
801-598-9217 


WANTED: need a 90 deg Right Angle 
Drive with 1/4" input and output shaft. Can 
anyone help please email 
jwight2 @tx.rr.com. Thanks, Jim, KSGG 


WANTED: HRO60 AD coil set and EF, 
AC, AD dial scales or accurate scans. 
Bob, KOVGD, seifertbob @hotmail.com, 
218-863-1432 


WANTED: Clegg 22er with 2E26 final. 
Herman Gibbs, KD8PD @sssnet.com 


WANTED: Handset or microphone for 
MOTOROLA MSF5000 Repeater. 
Microphone number is HMN1001. Harold, 
K4HCA @windstream.net, 706-754-7388 


WANTED: Parts for a Kenwood TS511S. 
In specific, the T4 IF transformer. Please 
email KC5RT at kc5rt@northland- 
drifters.net 


WANTED: | need ARC-5 Racks and 
Mounts any condition. 303-979-1860, 
WildBillKOIKP @ aol.com 


WANTED: Allbander for Clegg Labs 
Interceptor B receiver. Jack, WAG6JYU, 
415-987-398 


WANTED: Manual for Sabtronics Model 
2010A D either to copy, purchase, or .you 
copy and send, Doc, KOGRM 701-258- 
6747 


WANTED: AF-67 mod transformer or parts 
rig with good mod transformer. Also lots of 
IERC TR5-5020H 7-pin black tube shields. 
Chuck Felton, 307-634-5858 


WANTED: Hallicrafters S-40B restored 
electronically with good cosmetics. 
Hallicrafters Skyfone CA-2 aircraft 
transceiver. Thomas Larry, 8750 S Ocean 
Dr, Apt 636, Jensen Beach, Fl 34957 772- 
229-5243 


WANTED: E and F coil sets for HRO-50R- 
1. Also Allbander for Clegg Interceptor 
receiver. Jack, WA6JYU, 415-897-3987 


WANTED: Heath HP-24 power supply, 
any condition. lvan, 574-320-2912 


WANTED: Manual/schematic/info for 
National R-1230/FLR countermeasures 
receiver. Will pay for Xerox. Hal, 
KK6HY @arrl.net 650-366-5060 California 


WANTED: Tropical Radio HRO-60 
information. Photos, schematics, history 
would be greatly appreciated. | am 
especially interested in talking with anyone 
who has or knows of a Surviving example, 
whether for sale or not. Lee, WB6SSW, 
leecraner@aol.com 310-770-1945 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: B&W or equivalent push-pull 1 
kw swinging link coil assembly. 75 and 40 
meter coils preferred. Bird 500H wattmeter 
slug. 209-522-5580 Les, W6LHQ 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 
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- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S, & foreign clubs 


(awa) Mail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
s—® awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 
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WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 
Hertfordshire UK SG14 _ 35SF, 
agwnorden @ aol.co.uk 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: Service-Operations- 
Schematic-Parts List for Mackay Marine 
128 LF receiver. Harry Weber, 4845 W. 
107th St, Oak Lawn, IL 60453 


WANTED: Need adial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Sip ped ubV sR ae cease $21.00 
Or on the Internet: 


www.ERmag.com 
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WANTED: Will pay for photocopied 
information on antenna, elements, traps, 
and boom are marked “TET-Japan.” Bill, 
WODCM, 218-386-1654 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Boy Scout radios from the 
1950s. Complete sets, kits, parts and 
documentation. Fred, KCOWW, 
fmikolajewski@wi.rr.com, 414-257-0189 


WANTED: Swan PSU3A, Tokyo Hypower 
HC500, Drake TC6 transverter, Drake 5C6 
insert for CC1. Engene Rippen, WB6SZS, 
530-888-6020, ER@muchstuff.com 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ Beesley SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 


7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-901 1 


unbuilt kits. Gene Peroni, KAGNNR, POB 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 


Series 1 « Disk 
R.L. Drake Co. 


and others. 

Now all of your Drake service 
information can be in one place and you 
acs won't have to worry about not having a 


aS manual when a new piece of equipment 
Any computer vit 
ibe Abt esd? enters the shack. 


These CDs were originally sold for 


$71.95, but are now available for only 
$24.95, which includes priority shipping. 
Electric Radio 
720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, w5or@militaryradio.com or www.r- 
389.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Searching for RME CT-100 or 
3R9 xmtrs and info about them. David 
Edsall, W1iTDD, 156 Sunset Ave., 


Amherst, MA 01002. 413-549-0349, 
dedsall@crocker.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 
1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping, within the US: $6.75 each for the first two DVDs, additional 


titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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ANTIQUE wi CASS 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 


Classifieds - Ads for Parts & Services 
Articles - Auction Prices 
Meet & Flea Market Info. 


Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


payPat VISA GE 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 


donaldbarsema @att.net 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


WANTED: 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


WANTED: HRO 600, NCX 1000A, TEK 
570, EK56-4, E1800, EB-200 RA3712 
service manual for R2174B similar to 


Incarcerated ham seeks 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


RA6790 contact alan.royce@ngc.com 
oscar873 @ aol.com 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 


assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: NOS Bud Portacab cabinet 
#WA-1540, 61/8 W x 8” D x 8” H, or NOS 
Premier equivalent #CC-2000. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: Information from owners of the 
Boulevard Electronics/USCG R-138 
Receiver, for ER article. Please contact 
me if you own one of these sets. Phone 
me before 8:30PM Eastern time at 607- 
754-2848 — leave message and | will 
return your call, or email me. My new 
email address is WA2EJT59 @stny.rr.com. 
Thank you, Joe Long, WA2EJT 


/ 
\ 
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ajecttic Radi, 
Bookstore { 


I 


= win 


— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 
reprints from the original negatives on archival quality, acid-free paper. Shipping prices 


are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 

ersearch.html 

* Single Issues: $3.85 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

* For a postpaid 29-page printed back issue index, please send $3. 

* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertising. ------------------------------------------2---0n-n naan enna nnn n nace nnn nn nnn n anne anne nnn nnes $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! ---------------------------------------------------------- $26.95 - 10% = $24.25 
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Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 
collecting field. Written by Lindsay Sterling--------------------------------------------------------- 


eh 029s eae Se eee be ena $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. --------------------------------------------------------- 2-2-2222 -n ene nn nn nn nn nc nn nn $24.95 - 10% - $22.25 


P NE W! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information and schematics!---------------------------------------0--0se--<-00---nonnnnnaan= $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and gOOd PhOtOS.-----------------------------=-= 
ween nn nen n en nnn nnn nnn enna enn nn nnn nn nnn n nn nnn nnn e nena nnn n enna nn nnn nnn nen nan nannnnnannnnannnnnn nan cennannannanaanae $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. --------------------------------------------------- nn nnn n nnn nn nnn nnn nn nn nn nn nn ncnnnanane $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everyting mace iby Hallicrafiers. By Chuck Dachis ---------------------------+------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiVE.--------------------------- $2 22-2 ono nnn nnn enna nn nn nnn nnn nn nnn nnn nnn nnn nnn nan names nnnnnnnn nas $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
nanan nnn nn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nan nan annnannaannanns $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications Of the day.n---9r 0... ies. calann esther eran n anne enero nenmenen nnn $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ------------------------------ nnn nn nnn nnn nnn nnn nnn nnn nnn $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
Se etal taialaeiaiaeiaiaale $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship.-------------------------------- n-ne -n nnn nnn nnn nm eennm nnn nnn $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer’s Bulletin, The 

Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.45 S&H 
Set of 15: $17.25 + $9.95 S&H 
Set of 20: $23.00 + $10.45 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


THOSE “DISTINCTIVELY NEW” SIGNALS... 


ARE COMING 
FROM 


100Vs 


If you’ve been listening on the bands you know that 100Vs are now being 
delivered. Their outstanding signals are setting new standards for. natural 
sounding communications quality. 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 

Please visit our web page, http:// 


www.tusaconsulting.com/ce.html for 


latest Central Electronics information and 
| pictures of our newest restoration product 

for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 


L LINE 


at our special introductory price and make 
yout 100V look as great as it sounds! 


AM 
pens | 
VO AMPS. 
S %0; 
Kopin, Sse 
Contact: Nick Tusa, K5EF 


«| Telephone: 985-249-6467 
Fax: 985-249-6468 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 

+ forward, stoutly built, and Bruce pro- 
ST) vides all the details to successfully build 
Py 10 MI/NOlel-ONNeanyyemm = your own based on his 60 years experi- 


CHec- 


Available from the Electric Radio Bookstore, see page 61 for ordering information! 


Electric Radio #274 March 2012 63 


NATIONAL RF, INC. 


The Type 2-MQ 
Portaquad is a high- 
gain, full size 2- 


meter quad antenna Type AT-100 Switchable 


The mechanical de, Provides -35db, -35db, -20db, and 
sign allows it to fold -10db attenuation steps in 11 
possible combinations. 


in a container. The 
7969 Engineer Rd, #102 


the antenna’s support base when the antenna San Diego, CA 92111 
is erected. Full specifications available. www.NationalRF.com 
858-565-1319 
Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era”). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 


(Medium Available by Special Order) 


container also acts as 


119 E. George St 


@: 
ae Te ~'}\ Batesville, IN 47006 


Order on-line at: a 
We are your 1-stop source ~ 

www.w/fg.com ee 
for radio, test equipment, 


Send your questions to: and audio manuals 


sales®w7fg.com 


Order by phone: 


800-807-6146 US only 


customer satisfaction guaranteed! 
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Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or _  leditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


The Caps Are 
Back! 


By popular request, we are offering 
another run of the popular Electric 
Radio baseball caps. These new 
caps are a nice 6-panel all-cotton 
style with an adjustable rear 
headband and a 3-inch front brim. 
The background color is khaki, 
and the ER logo is embroidered in 
4 colors, not printed. These hats 
will hold up for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 


